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IN 




U N iteqSstates patent and trademark office 



RE: 



U.S. Patent No. 4,839,350 



ISSUED: 



June 13, 1989 



TO: 



ATSUMI et al. 



FOR: 



CEPHALOSPORIN COMPOUNDS AND THE PRODUCTION THEREOF 



Commissioner of Patents and Trademarks 
Washington, D.C. 20231 



APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 35 U.S.C. 156 AND 37 C.F.R. S1.710 




Pursuant to Section 201(a) of the Drug Price Competition and Patent Term 
Restoration Act of 1984, 35 U.S.C. Sec 156, Meiji Seika Kaisha Ltd., 4-16, Kyobashi 2- 
Chome, Chuo-ku, TOKYO, JAPAN, owner of the above identified patent, hereby 
requests an extension of the patent term of U.S. Patent No. 4,839,350, covering 
SPECTRACEF (Cefditoren pivoxil). TAP Pharmaceutical Products Inc., which applied 
for the commercial marketing approval, is licensee from Meiji Seika Kaisha, Ltd. which 
is the assignee under the patent in the United States of America. 

Applicant submits this application for the extension of the patent term of U.S. 
Patent No. 4,839,350 by providing the following information organized corresponding to 
37 C.F.R. §1.740. 

(1) The approved product is identified as SPECTRACEF (Cefditoren pivoxil). 
SPECTRACEF is indicated in the therapeutic treatment of various bacterial infectious 
diseases. It contains a compound having the chemical name (-)-(6R,7R)-2,2- 
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dimethylpropionyloxymethyl 7-[(Z)-2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-3- 

[(Z)-2-(4-methylthiazol-5-yl)ethenyl]-8-oxo-5-thia-1-azabicyclo[4.2.^ 

carboxylate and structure: 



The compound is a pro-drug such that when its ester moiety is hydrolyzed by an 
enzyme in the body subsequent to its prompt absorption through the digestive tubes, 
the cephem compound formed in the form of a free carboxylic acid exhibits strong 
antibacterial activities. 

(2) The regulatory review period occurred under section 505(b) of the Federal 
Food, Drug and Cosmetic Act (FFDCA). Section 505(b) provides for the submission 
and approval of new drug applications (NDAs) for drug products, which would include 
drugs for the therapeutic treatment of various bacterial infectious diseases. 

(3) SPECTRACEF was approved by the Food and Drug Administration (FDA) 
for commercial marketing under section 505(b) of the FFDCA on August 29, 2001. 

(4) SPECTRACEF contains as the active ingredient (-)-(6R,7R)-2,2- 
dimethylpropionyloxymethyl 7-[(Z)-2-(2-aminothiazol-4-yl)-2-methoxyiminoacetamido]-3- 
[(Z)-2-(4-methylthiazol-5-yl)ethenyl]-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2- 
carboxylate. This active ingredient has not previously been approved for commercial 
marketing or use under 505(b) of the FFDCA. 




COOCH 2 OCOC(CH 3 ) 3 



H 2 Nf | 



2 
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(5) The product was approved for commercial marketing on August 29, 2001. 
This application is being submitted within the permitted period, the last day within the 
sixty day period permitted for submission of an application for extension being October 
28, 2001 . 

(6) The patent for which patent term extension is sought is U.S. Patent No. 
4,839,350, which issued on June 13, 1989, naming Kunio Atsumi, Kenji Sakagami, 
Yuichi Yamamoto, Takashi Yoshida, Ken Nishihata, Shinichi Kondo and Shunzo 
Fukatsu as the inventors for CEPHALOSPORIN COMPOUNDS AND THE 
PRODUCTION THEREOF. The term of the patent has never been extended and has 
not yet expired. The patent will expire on June 13, 2006. 

(7) A complete copy of U.S. Patent No. 4,839,350 in the prescribed form is 
attached as Attachment 1 . 

(8) A copy of the maintenance fee statements for U.S. Patent 4,839,350 
indicating that the maintenance fees have been paid is attached as Attachment 2. 

(9) Applicant states that U.S. Patent No. 4,839,350 claims the approved 
product and its hydrolyzed product and pharmaceutical antibacterial composition which 
comprises an antibacterially effective amount of the approved product in the following 
applicable claims: 
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1 . A cephalosporin compound of the formula (I) 




(I) 



wherein R 1 is an amino group or a protected amino group; R 2 is a lower alkyl 
group, a carboxymethyl group or a protected carboxymethyl group; R 3 is a hydrogen 
atom, a salt-forming cation or a carboxylprotecting group; A is thiazolyl group, a lower- 
alkylthiazolyl group, a halo-thiazolyl group, or a 3-lower-alkylthiazolio group optionally 
substituted with one lower alkyl group, with an iodide or trifluoroacetate counterion, and 
a pharmaceutically acceptable salt or ester of said cephalosporin compound. 

2. A cephalosporin compound as claimed in claim 1 which is of the formula 

(Ic) 




wherein R 1 is an amino group or a protected amino group; R 2 is a lower alkyl 
group, a carboxymethyl group or a protected carboxymethyl group, and R 3 is a 
hydrogen atom, a salt-forming cation or a carboxylprotecting group. 
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6. A compound as claimed in claims 1, 2, 3, 4 or 5 in which R 1 is an amino 
group; R 2 is a methyl group or a carboxymethyl group, and R 3 is sodium atom, 
benzhydryl group, p-methoxybenzyl group, diphenylmethyl group, pivaloyloxymethyl 
group or (5-methyl-2-oxo-1,3-dioxolene-4-yl)-methyI group. 



12. 7-[2-methoxyimino-2-(2-aminothiazol-4-yl)acetamido]-3-[2-(4- 
methylthiazol-5-yl)vinyl]-3-cephem-4-carboxylic acid (syn-isomer, cis-isomer) 
pivaloyloxymethyl ester. 

13. A compound which is selected from the group consisting of 7-[2- 
methoxyimino-2-(2-aminothiazol-4-yl]acetamido-3-[2-(4-methyIthiazol-5-yl)vinyl] -3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, or syn-isomer, cis-isomer), a 
sodium salt thereof, a pivaloyloxymethyl ester thereof, a (5-methyl-2-oxo-1,3-dioxolene- 
4-yl)-methyl ester thereof and an acid addition salt thereof with trifluoroacetic acid. 

14. A pharmaceutical, antibacterial composition which comprises an 
antibacterially effective amount of the compound of the formula (I) as defined in claim 1 
or the compound of the formula (Ic) to (If) as defined in anyone of claims 2 to 5 or a 
pharmaceutical^ acceptable salt or ester thereof, as the active ingredient, in 
combination with a pharmaceutical^ acceptable carrier for the active ingredient. 



The above claims read on the approved product in that FDA has approved 
SPECTRACEF whose active ingredient is the cephalosporin compound recited in Claim 
12. Claims 1, 2, and 6 are broader claims which encompass cephalosporin compound 
recited in Claim 12. In Claim 13, the approved product and its hydrolyzed product are 
claimed. Claim 14 is the composition claim, which comprises an antibacterially effective 
amount of the approved product. 
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(10) Applicant states that the relevant dates and information pursuant to 35 
U.S.C. §1 56(g) are as follows: 

(a) Effective date of IND No. 53,866 - August 30, 1997 

(b) NDA No. 21-222 initially submitted to FDA on December 29, 1999 

(c) NDA No. 21-222 approved by FDA on August 29, 2001 
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(11) A brief description of the significant activities undertaken by the marketing 
applicant during the applicable regulatory review period with respect to the approved 
product and the significant dates applicable to such activities is attached as Attachment 
3. In addition, a copy of the FDA approved labeling for the product is attached as 
Attachment 4. 
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(12) In the opinion of the applicant, this patent is eligible for the requested 
extension of 1032 days (2.83 years) because, the term of the patent has not yet 
expired, the term of the patent has never been extended, the application for extension 
is submitted by the owner of record of the patent, the product has been subject to a 
regulatory review period before its commercial marketing or use, and permission for the 
commercial marketing of the product is the first permitted commercial marketing of the 
product under the provision of law under which the regulatory review occurred. 

Applicant respectfully states that it is entitled to an extension of 1032 days which 

was calculated as follows: 

The period from the effective date of IND (August 30, 1997) to the effective date 
of receipt by the FDA of the NDA (21-222) on December 29, 1999, is 2 years, 3 
months, and 29 days (or 851 total days); half this period is 425 days. Applicant 
submits that applicant acted with due diligence and therefore the relevant IND 
period of 425 days should not be reduced. 

The regulatory review period started on August 30, 1997, the day that the IND 
53,866 became effective under section 505(i) of the FFDCA. 

The period from the date of receipt by the FDA of NDA (21-222) on December 
29, 1999 to the date of NDA approval on August 29, 2001 is 1 year, 7 months, 
30 days (or 607 total days). Applicant also submits that applicant acted with due 
diligence during the NDA regulatory review period and that the relevant NDA 
period of 607 days should not be reduced. 

The total sum of the possible extension is 1032 days as calculated by the 
following method: 425 days + 607 days = 1032 days or 2.83 years 



Thus, Applicant is requesting a patent extension of 2 years and 301 days (1032 
days), so the extended patent will expire on 04/10/2009. 
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Since a request was not submitted for an exemption under 505(i) of the FFDCA 
before September 24, 1984 and the commercial marketing of the product was not 
approved before September 24, 1984, section 37 C.F.R. § 1.775(d)(6)(ii)(A) does not 
apply. 

(13) Applicant acknowledges the duty to disclose to the Commissioner of 
Patents and Trademarks and the Secretary of Health and Human Services any 
information which is material to the determination of entitlement to the extension sought 
in this application for extension of the patent term. 

(14) A check covering the patent term extension fee under 37 C.F.R. § 
1.20(j)(1) of $1120.00 is enclosed with this application. 

(15) Inquiries and correspondence relating to this application for patent term 

extension are to be directed to: 

B. Aaron Schulman 
LARSON & TAYLOR, PLC 
1199 North Fairfax Street 
Suite 900 

Alexandria, Virginia 22314-1437 
(703) 739-4900 

(16) This application for extension of the patent term is being submitted in 
duplicate, as certified below. 
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(17) The undersigned hereby declares that he is a patent attorney authorized 
to practice before the United States Patent and Trademark Office and has general 
authority from Applicant, Meiji Seika Kaisha Ltd., for the purpose of transacting all 
matters reasonably related to obtaining an extension of patent term for U.S. Patent No. 
4,839,350, to act on its behalf in patent matters (Appointment of Power of Attorney is 
included with this application); that he has reviewed and understands the contents of 
the application being submitted pursuant to 35 USC 156; that he believes the patent is 
subject to extension pursuant to 37 C.F.R. § 1 .710; that he believes an extension of the 
length claimed is fully justified under 35 USC 156 and the applicable regulations; and 
that he believes the patent for which the extension is being sought meets the conditions 
for extension of the term of a patent as set forth in 37 C.F.R. § 1.720. 

Respectfully submitted, 
LARSON & TAYLOR, PLC 



Date: October 17, 2001 



Atty. Docket No.: G000000644/BAS 
1199 North Fairfax Street 
Suite 900 

Alexandria, Virginia 22314-1437 
(703)739-4900 




Reg. No. 31, 877 
Attorney for Applicant 
Meiji Seika Kaisha Ltd. 
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The Commissioner of Patents 
and Trademarks 

Has received an application for a patent 
for a new and useful invention. The title 
and description of the invention are en- 
closed. The requirements of law have 
been complied with, and it has been de- 
termined that a patent on the invention 
shall be granted under the law. 

Therefore, this 

United States Patent 

Grants to the person or persons having 
title to this patent the right to exclude 
others from making, using or selling the 
invention throughout the United States 
of America for the term of seventeen 
years from the date of this patent, sub- 
ject to the payment of maintenance fees 
as provided by law. 
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[57] ABSTRACT 

A class of new caphalosporin compounds (syn-isomer) 
is now provided, which is useful as antibacterial agent 
and is represented by the general formula (I) 



OR 2 * 



CO2R 3 



wherein R 1 is an amino group or a protected amino 
group; R 2 is a lower alkyl group, a carboxymethyl 
group or a protected carboxymethyl group; R 3 is a 
hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group; A is an unsubstituted or substituted 
phenyl group, an unsubstituted or substituted furyl 
group, an unsubstituted or substituted thiazolyl group 
or an unsubstituted or substituted 3-lower-alkylthiazolio 
group, and a pharmaceutically acceptable salt or ester 
thereof. 

14 Claims, No Drawings 
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CEPHALOSPORIN COMPOUNDS AND THE 
PRODUCTION THEREOF 

This application is a continuation of application Ser. 5 
No. 769,746, filed Aug. 27, 1985, now abandoned. 

SUMMARY OF THE INVENTION 

This invention relates to a new cephalosporin com- 
pound and a pharmaceutically acceptable salt or ester 10 
thereof which are useful as antibacterial agent More 
particularly, this invention relates to a new cephalospo- 
rin compound (as syn-isomer) which bears an (^sub- 
stituted immo)-a-(2-aimnothiazolyl)-acetyl group as a 
side chain at the 7-position and a ^-substituted vinyl 
group as a side chain at the 3-position of the cephem 
nucleus. This invention also relates to a pharmaceutical 
composition comprising the new cepahlosporin com- 
pound as active ingredient This invention further re- 2 n 
lates to a process for the production of the new cephalo- 
sporin compound. 

BACKGROUND OF THE INVENTION 

Some /J-lactam compounds which are closely related 25 
to the new cephalosporin compounds of this invention 
are known as disclosed in Japanese Patent Application 
first publication "Kokai" No. 124790/80, No. 
122383/81 and No. 76088/84, and U.K. patent applica- 
tion first publication No. 2128990 A. These known 30 
cephalosporin compounds which are disclosed in said 
Japanese patent application first publications have a 
/^-substituted vinyl group as the side chain at the 3-posi- 
tion of the cephem nucleus, similarly to the cephalospo- 
rin compounds according to this invention. However, 35 
the new cephalosporin compounds of this invention are 
different from the above-mentioned known cephalospo- 
rin compounds in respect of the kind of the substituent 
born on the /J-position of the ^-substituted vinyl group 
at the 3-position of the cephem nucleus. 40 

Cephalosprin-type antibiotics are known to be highly 
and broadly active against a variety of gram-positive 
and gram-negative bacteria. Various kinds of semi-syn- 
thesized cephalosporin compounds have already been 
available commercially and applied clinically for the 45 
therapeutic treatment of various infections diseases. 
But, only a very few ones amongst these semi-synthe- 
sized cephalosporin compounds are practically effec- 
tive against the strains of bacteria of the genus Pseudo- 
monas and Proteus. These known cephalosporin com- 
pounds are also degradable by a ^-lactamase which is 
produced by some resistant strains of bacteria, and they 
exhibit only a poor activity against some resistant 
strains of bacteria which have now been a target of 55 
clinical treatments of bacterial infections (see: W. H. 
Wick "Cephalosporins and Penicillins, Chemistry and 
Biology**, edited by E. H. Flynn, Academic Press, New 
York, N.Y., 1972, Chapter 11.) 

We, the present inventors, have now succeeded in go 
preparing new cephalosporin compounds represented 
by the general formula (I) shown below, and have 
found that said new cephalosporin compounds exhibit 
activity in a very wide range of the antibacterial spec- 
trum and that these new compounds are highly active 65 
not only against a variety of gram-positive and gram- 
negative bacteria but also against some resistant strains 
of bacteria. 



DETAILED DESCRIPTION OF THE 
INVENTION 

According to a first aspect of this invention, there is 
provided a new cephalosporin compound of the general 
formula (I) 



N H 
-C— CON- 



s N N 0 

OR 2 CO2R 3 



(I) 



CH— CH— A 



wherein R 1 is an amino group or a protected amino 
group; R 2 is a lower alkyl group, a carboxymethyl 
group or a protected carboxymethyl group; R 3 is a 
hydrogen atom, a salt-forming cation or a carboxyl- 
pro tec ting group; A is an unsubstituted or substituted 
phenyl group, an unsubstituted or substituted furyl 
group, an unsubstituted or substituted thiazolyl group 
or an unsubstituted or substituted 3-lower-alkylthiazolio 
group, and a pharmaceutically acceptable salt or ester 
of said cephalosporin compound. 

The cephalosporin compound of the formula (I) ac- 
cording to this invention includes two isomers, namely 
(E)-isomer (i.e., a trans-isomer) and (Z)-isomer (i.e., a 
cis-isomer), depending on the relative positions of the 
substituents and the hydrogen atoms attached to the 
vinylic double bond of the ^-substituted vinyl group at 
the 3-position of the cephem nucleus. The cephalospo- 
rin compound of this invention, therefore, covers the 
(E)-isomer, the (Z)-isomer and the mixture thereof. The 
(Z>isomer of the cephalosporin compound according 
to this invention is of such a form in which the group A 
and the cephem moiety take "cis"-position around the 
vinylic double bond of the vinyl group at the 3-position 
as shown in the general formula (I). The (E)-isomer of 
the cephalosporin compound is of such form in which 
the group A and the cephem moiety take "trans"-posi- 
tion aroung the vinylic double bond of the vinyl group 
at the 3-position of the cephem nucleus. 

Some of the terms used in this specification have the 
meanings as defined below: 

The term 'lower** means that an alkyl or alkoxyl or 
alkanoyl group concerned is containing 1 to 6 carbon 
atoms, unless otherwise stated. The amino-protecting 
group, such as the amino-protecting group present in 
the protected amino group which R l may represent, 
includes a conventional amino-protecting group which 
may easily be removed by acid hydrolysis, for example, 
an alkoxycarbonyl group such as tert-butoxycarbonyl 
group; and acyl group such as a formyl group and a 
chloroacetyl group; and a trityl group. 

The "protected carboxymethyl group" which R 2 
represents is such a carboxymethyl group of which the 
carboxyl group has been protected by esterification 
with a lower alkyl group, e.g„ methyl, ethyl, propyl, 
n-butyl and t-butyl or an aryl group such as phenyl or 
an aralkyl group such as benzyl. 

The salt-forming cation which R 3 represents is a con- 
ventional metal cation and may include cation of an 
alkali metal, an alkaline earth metal and ammonium. 
Sodium cation is preferred. The carboxyl-protecting 
group which R 3 represents is a carboxyl-protecting 
group conventionally used for cephalosporins and may 
include an aryl group, a lower alkyl group, a lower- 
alkoxymethyl group, a lower-alkylthio methyl group 
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and a lower-alkarioyloxymethyl group and the like. The 
group R 3 may also include a metabolically unstable 
group which is easily hydrolyzed and cleaved in vivo 
and which may include, for example, a lower-alkox- 
ycarbonyloxyalkyl group, a lower-alkylcarbonyloxyal- 



protecting group, and Y is a hydrogen atom, a lower 
alkyi group, a lower alkoxyl group or a halogen atom. 

According to a preferred, second embodiment of the 
first aspect invention, there is provided a cephalosporin 
compound of the general formula (lb) 



N s Z 

-« IP™ Tt^L^c-^j 

N OR 2 CO2R 3 ° 



Ob) 



kyl group, an unsubstituted or substituted (2-oxo-l,3- 
dioxolene-4-yl) methyl group and the like. 

"Unsubstituted or substituted phenyl group" which 
A represents includes a phenyl group; a phenyl group 
having a lower alkyi substituent, for example, p-tolyl; a 
halogenated phenyl group such as o-fluorophenyl, and a 
lower alkoxyphenyl group such as p-anisyl. 

"Unsubstituted or substituted furyl group" which A 
represents includes a 2-furyl group, a 3-furyl group and 



15 wherein R 1 is an amino group or a protected amino 
group, R 2 is a lower alkyi group, a carboxymethyl 
group or a protected carboxymethyl group, R 3 is a 
hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group, Z is a hydrogen atom, nitro group or 

20 a halogen atom. 

According to a preferred, third embodiment of the 
first aspect invention, there is provided a cephalosporin 
compound of the general formula (Ic) 



N OR 2 CO2R 3 



(Ic) 



a 5-nitro-2-furyl group. 

"Unsubstituted or substituted thiazolyl group" which 
A represents includes thiazol-2-yl group, thiazol-4-yl 
group, thiazol-5-yl group, a 2-lower-alkylthiazol-5-yl 
group (e.g., 2-methylthiazol-5-yl), 4-methylthiazol-5-yl 
group, a 4-halo-thiazol-5-yl group and a 2,4-di-halo- 
thiazol-5-yl group. 

"Unsubstituted or substituted 3-lower-alkylthiazolio 



35 



40 



wherein R 1 is an amino group or a protected amino 
group, R 2 is a lower alkyi group, a carboxymethyl 
group or a protected carboxymethyl group, and R 3 is a 
hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group. 

According to a preferred, fourth embodiment of the 
first aspect invention, there is provided a cephalosporin 
compound of the general formula (Id) 



CH 3 / R <") 



N s \ 
/ ^-C-CONH^ f > \ N © 

J II J-l J-ch=chJL J 

s \ u_. s 



OR 2 CO2R 3 



SordfngTo a preferred, first embodiment of the methyl group or a protected carboxymethyl group, R 3 
fui^S uWe^tion, there * provided a cephalosporin is a hydrogen atom, a sak-fc f^ 0 "^ 05 * 1 " 
compound of the general formula (la) protectmg group, and R is a lower alkyi group. 



da) 



X OR 2 CO2R 3 



^^^^lo^^^i'SZt^ 65 According to a preferred, fifth embodiment of the 
goufo* a proS group, ^ is 'a first aspect * ~P™<**°™ 

hydrogen atom, a salt-forming cation or a carboxyl- compound of the general formula (Ie) 
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. ^v- c— CONH 

OR 2 




(Ie) 



CH=CH 



CO2R 3 



wherein R 1 is an amino group or a protected amino 
group, R 2 is a lower (Ci-Qi) alkyl group, a carboxy- 10 
methyl group or a protected carboxymethyl group, R 3 
is a hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group, and Y' is a hydrogen atom or a halo- 
gen atom, and n is a whole number of 1 or 2. 

According to a preferred, sixth embodiment of the 15 
first aspect invention, there is provided a cephalosporin 
compound of the general formula (If) 



S N S 



carboxylic acid (syn-isomer, trans-isomer, or syn-iso- 

mer, cis-isomer). 

(j) 7.[2-methoxyimmo-2-(2-aminothiazol-4- 
yl)acetamido]-3-[2-(thiazol-4-yl)vinyl]-3-cephem-4- 
carboxylic acid (syn-isomer, trans-isomer, or syn-iso- 
mer, cis-isomer). 

(K) 7-[2-methoxyimmo-2-(2-tritylammothiazol-4- 
yl)acetamido]-3-[2^thiazol-5-yl)vinyl]-3-cephem-4- 
carboxylic acid (syn-isomer, trans-isomer, or syn-iso- 



00 



CHj 



OR 2 



CO2R 3 



wherein R l is an amino group or a protected amino 
group, R 2 is a lower (Ci-C*) alkyl group, a carboxy- 
methyl group or a protected carboxymethyl group, and 
R3 is a hydrogen atom, a salt-forming cation or a car- 30 
boxyl-protecting group. 

Preferred examples of the new cephalosporin com- 
pound of the formula (I) or of the formula (la) to (If) 
according to this invention are listed below: 

(A) 7-[2-methoxyimmcH2-(2-tritylammothiazol-4- 35 
yl)acetaniido]»M2-phenylvmyl>3-cephem-4-car- 
boxylic acid (syn-isomer, trans-isomer, or syn-isomer, 
cis-isomer). 

(B) 7-[2-methoxyinimo-2-(2-aniinothiazol-4- 
yl)acetamido]-3-(2-phenylvinyl>3-cephem-4-car- 40 
boxy lie acid (syn-isomer, trans-isomer, or syn-isomer, 
cis-isomer). 

(C) 7-[2-methoxyimmo-2-(2-ammothiazol-4- 
yl)acetamido]-3-[2-(o-fluorophenyl)vinyl]-3-cephem- 
4-carboxylic acid (syn-isomer, trans-isomer, or syn- 45 
isomer, cis-isomer). 

(D) 7-[2-methoxyimmcH2-(2-trirylammothiazol-4- 
yl)acetamido]-3-[2-(2-o-fluorophenyl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, trans-isomer, or 
syn-isomer, cis-isomer). 50 

(E) 7-[2-methoxyimmo-2-(2-tritylaminothiazol-4- 
yl)acetanudo]-3-[2<2-fui^l)Ndnyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, trans-isomer, or syn-isomer, 
cis-isomer). 

(F) 7^2-methoxyimmo-2-(2-aminothiazol-4- 55 
yl)acetamido]-3-[2-(2-furyl)vmyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, trans-isomer, or syn-isomer, 
cis-isomer). 

(G) 7-[2-methoxyiimno-2-(2-tritylarmnothiazol-4- 
yl)acetaniido]-3-[2-(5-mtrcK2-fui^l)vinyl]-3-cephem- 60 
4-carboxylic acid (syn-isomer, trans-isomer, or syn- 
isomer, cis-isomer). 

(H) 7-[2-methoxyimino-2-(2-aminothiazol-4- 
yl)acetamido]-3-[2<5-nitio-2-fuiyl)vmyl]-3-cephem- 
4-carboxylic acid (syn-isomer, trans-isomer, or syn- 65 
isomer, cis-isomer). 

(I) 7-[2-methoxyimmo-2-(2-aniinothiazol-4- 
yl)acetamido]-3-[2-(thiazol-2-yl)vinyl]-3-cephem-4- 



mer, cis-isomer). 

(L) 7-[2-methoxyimmo-2-(2-aminothiazol-4- 
yl)acetaniido]-3-[2<thiazol-5-yl)vinyl]-3-cephem-4- 
carboxylic acid (syn-isomer, trans-isomer, or cyn-iso- 
mer, cis-isomer). 

(M) 7-[2-methoxyimmo-2-(2-tritylanimothiazol-4- 
yl)acetaniido]-3-[2<4-methyltmazoU5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, 
or cyn-isomer, cis-isomer). 

(N) 7-[2-t-butoxycarbonylmethoxyimino-2-(2- 
tritylammothiazol-4-yl)acetamido]-3-[2-(4-methyl- 
thiazol-5-yl)vinyl]-3-cephem-4-carboxylic acid (syn- 
isomer, trans-isomer, or syn-isomer, cis-isomer). 

(O) 7-[2-carboxymethoxyirmno-2-(2-ammothiazol-4- 
yl)acetaniidol-3-[2-(4-methylthiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, 
or syn-isomer, cis-isomer). 

(P) 7-[2-methoxyimmo-2-(2-ammothia2ol-4- 
yl)acetaniido]-3-[2-(4-methylthia2ol-5-yl)vinyl]-3- 
cephem-4-carboxylic -acid (cyn-isomer, trans-isomer, 

or cyn-isomer, cis-isomer). 
(Q) 7-[2-methoxyimmo-2<2-aminothiazol-4- 
yl)acetamido]-3-[2<2-methylthiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, 
or syn-isomer, cis-isomer). 

(R) 7-[2-methoxyinunc^2-(2-tritylammothiazol-4- 
yl)acetamido]-3-[2<2-methylthiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, 
or syn-isomer, cis-isomer). 

(S) 7-[2-methoxyimmo-2-(2-aminothiazol-4- 
yl)acetamido]-3-[2-(4-chlorothiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, 
or cyn-isomer, cis-isomer). 

(X) 7.[2-methoxyimmc>-2-(2-ammo-thiazol-4- 
yl)acetamido]-3-[2-(2,4KHcmorothiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, 
or syn-isomer, cis-isomer). 

(U) 7-[2-methoxyinimo-2<2-tritylaimiiothiazol-4- 
yl)acetamido]-3-[2-(3,4-diniethyl-5-thiazoho)\rayl]-3 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, 
or syn-isomer, cis-isomer) iodide or trifluoroacetate. 

(V) 7-[2-methoxyimmcH2-(2-anMnothiazol-4- 
yl)acetanudo]-3-[2K3,«imethyl-5-thiazolio)vinyl]-3- 
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cephem-4-carboxyiic acid (syn-isomer, trans-isomer, especially they may be an acid chloride or an acid bro- 

or syn-isomer, cis-isomer) iodide or trifluoroacetate. mide of the compound (III); a mixed acid anhydride of 

Each of the particular cephalosporin compounds as the compound (HI) with an acid, for example, with a 

listed above may also be in the form of its carboxylate substituted phosphoric acid such as dialkylphosphoric 
(at the carboxyl group at the 2-position of the cephem 5 acid, phenylphosporic acid, diphenylphosphoric acid, 

nucleus), for example its sodium salt, its methyl ester, dibenzyl-phosphoric acid, a halogenated phosphoric 

ite ethylester, its diphenylmethyl ester, its p-methoxy- ^ ^ d £^ 1 p hoS p hoS p hori c acid, witb sulLous 
Si ^^^SS^.TZJ^ ^ (5 " thic-su^c^oCwith sulfuric acid, with £ 

me ^^ to 10 ^r^T^^^r T y{ 

this invention may be prepared by any one of the fol- c?*^ with ahphatic carboxyhc acid such as 
lowing two methods. pivahc acid, valenc acid, isovaleric acid, 2-ethylacetic 

Method 1: acid and trichloroacetic acid, or with an aromatic ear- 

In this method 1, a 7-aminocephalosporanic acid boxylic acid such as benzoic acid; a symmetrical acid 
compound of the formula (II) s anhydride of the compound (III); an activated amide of 

1:> the compound (111) formed with imidazole, 4-sub- 
Oi) stitute d imidazole, dimethylpyrazole, triazole or tet- 

H2N _ f ^ razole; an activated ester of the compound (III) such as 

I » I cyanomethyl ester, methoxymethyl ester, dime- 

^L- N ^^J— CH=CH— a thyliminomethyl ester, vinyl ester, propargyl ester, p- 

nitrophenyl ester, 2,4-dinitrophenyl ester, trichloro- 
CO2R 3 phenyl ester, pentachlorophenyl ester, mesylphenyl 

ester, phenylazophenyl ester, phenylthio ester, p- 
wherein R 3 and A are as defined above, or a reactive nitrophenylthio ester, p-cresylthio ester, carboxymeth- 
derivative (such a derivative made reactive at the 7- 25 ylthio ester, pyranyl ester, pyridyl ester, piperidyl ester 
amino group as shown in the formula) of the compound or 8-quinolylthio ester; or an ester of the compound 
of the formula (II) or a salt thereof is reacted with a (III) formed with a N-hydroxyl compound such as N,N- 
2K2-ammothiazol-4.yl>2-alkoxyiminoacetic acid com- dimethylhydroxylamine, l-hydroxy-2-(lH>pyridone, 
pound of the formula (III) N-hydroxysuccmimide, N-hydroxyphthalimide or 1- 

30 hydroxy-6-chloro- 1 H-benzotriazole. 
(Ill) These reactive derivatives of the compound (II) may 

^~ C °2 H be properly selected depending on the nature of the 

\ compound (III) to be reacted therewith. 

\ The reaction of condensing the compound (II) with 

OR 35 the compound (111) may usually be conducted in a con- 

. « . <n 1 j ■»> t - ~ , . ventional unreactive solvent such as water, acetone, 

w^herein Ri and R^areas defined above, or a reactive moxanGf acetonitrile, chloroform, methylene chloride, 

eth y lene chloride, tetrahydrofurane, ethyl acetate 
^dtfffi ~ N,N^ylfo^de, pyridine, or in an? other sol- 

Examples of the reactive derivative at the amino <° ™ l wl "f «™ no f Ve ^f effe ? 011 * e pf0greSS of 

group of the compound (II) include such an imino de- th ?f. rea( f on - 111656 solvents may be used as a mixture 
rivative of Shift-base type which may be obtained by ^ £ * u A , ~ XTV . . . _ 

reaction of the compound (II) with a carbonyl com- ^ the case where the compound (HI) is used m the 

pound such as an aldehyde or ketone, or an enamine- form of a free , 401(1 or m ^ form of a ^ reaction 

type isomer (tautomer) of said imino derivative; such a 45 ma y preferably be conducted m the presence of a con- 

silyl derivative which may be obtained by reaction of densing agent. Examples of such a condensing agent 

the compound (IT) with a silyl compound such as bis- my 1x5 N,N'-<Mcyclohexylcarbc<minide; N-cyclohexyl- 

(trimethylsUyl)acetamide; or such a derivative which N'-mon)holmoethyl<»rbodiimide; N-cyclohexyl-N'-(4- 

may be obtained by reaction of the compound (IT) with diethylanimocyclohexyi)carbc<lmiMde; N,N'-diethyl- 

phosphorus trichloride or phosgene. 50 carbodiimide; N,N'-diisopropylc»rbc<iiimide; N-ethyl- 

Appropriate examples of the salts of the compound NX3^imethylammopropyl)carbc<imTiide; N,N'-carbo- 

(II) or (III) include an acid-addition salt thereof, for nyl-bis(2-methylimidazole); pentamethyleneketene-N- 

example, a salt of the compound (IT) or (III) with an cyclohexylimine; diphenylketetie-N-cyclohexyliniine; 

organic acid such as acetic acid, maleic acid, tartaric ethoxyacetylene; 1 -alkoxy- 1-chloroethylene; phospho- 

acid, benzenesulfonic acid, toluenesulfonic acid; a salt 55 rous acid trialkylester, ethyl polyphosphate; isopropyl 

of the compound (II) or (ITT) with an inorganic acid polyphosphate; phosphorus oxychloride; phosphorus 

such as hydrochloric acid, hydrobromic acid, sulfuric trichloride; thionyl chloride; oxalyl chloride; triphenyl- 

acid, phosphoric acid; a metal salt (carboxylate) of the phosphine; 2-ethyl-7-hydroxybenzoisoxazolium salt; 

compound (IT) or (III) with an alkali metal such as 2-ethyl-5-(m-sulfophenyl)isoxazolium hydroxide (intra- 

sodium and potassium or with an alkaline earth metal 60 molecular salt); l-(p-chlorobenzenesulfonyloxy>6- 

such as calcium and magnesium; ammonium salt (car- chloro-1 H-benzotriazole; Vilsmeier reagent as prepared 

boxylate) of the compound (II) or (III); an amine salt of from reaction of dimethylformamide with thionyl chlo- 

the compound (II) or (III) with an organic amine such ride, phosgene and phosphorus oxychloride. 
as triethylamine and dicyciohexylamine. This reaction according to Method 1 may also be 

Suitable examples of the reactive derivative at the 65 conducted in the presence of* an inorganic or organic 

carboxyl group of the compound (III) include an acid base. Examples of these inorganic and organic bases 

halide, an acid azide, an acid anhydride, an activated may be an alkali metal hydrogen carbonate such as 

amide and an activated ester of the compound (TIT), and sodium hydrogen carbonate or potassium hydrogen 



N 
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carbonate, an alkali metal carbonate such as sodium 
carbonate or potassium carbonate, an alkaline earth 
metal carbonate such as calcium carbonate, a tri-(lower- 
)alkyl amine such as trimethylamine or triethylamine, 
pyridine,, N-(Iower)alkylmorpholine ( N,N-di-(lower)al- 
kylbenzylamine. 

The reaction as above may be carried out at a noncrit- 
ical temperature, and may usually be conducted under 
cooling or under heating. 

The product compound of the formula (I) which has 
been prepared by the above reactions for the prepara- 
tion thereof, if desired, may then be subjected to further 
conventional step(s) for removal of the remaining car- 
boxyl-protecting group and/or the remaining amino- 



10 



deprotection methods which is advantageously applica- 
ble to the removal of the carboxyl-protecting group of 
such kind as silyl group and diphenylmethyl group. 

The conversion of the carboxyl group into the meta- 
bolically unstable ester group may be performed by a 
conventional method comprising reacting a metal salt 
of the corresponding carboxylic acid compound with 
an alkyl halide such as a pivaloyloxymethyl halide e.g. 
chloride in an organic solvent. 
Method 2: 

According to this Method 2, such a cephalosporin 
compound of the formula (I) where the group A de- 
notes a 3-lower-alkylthiazolyl group, that is, such a 
compound of the following formula (I*): 



X OR 2 CO2R 3 S 



R 

/ xe 

N© 
R 4 



protecting group therefrom, and/or to further conven- 
tional step(s) for converting the carboxyl group(s) of 
the product compound (I) into a metabolically unstable, 
non-toxic ester (carboxylate) group. The method for 
removal of the carboxyl-protecting group and/or the 
amino-protecting group may properly be chosen ac- 
cording to the nature of the protecting groups to be 



25 



wherein R 1 , R 2 and R 3 are as defined above, R is a lower 
alkyl group, and R 4 and R 5 are the same or different and 
each are a hydrogen atom, a lower alkyl group or a 
halogen atom such as chlorine atom (which may be 
prepared by the procedure of the Method 1 above) is 
produced by the method comprising reacting a com- 
pound of the formula (I") 



N H 
C— CON 




R5 



(I") 



CH=CH 




CO2R 3 



R 4 



removed. 

The amino-protecting group may be removed from 
the product compound (I) by a conventional deprotect- 
ing technique, for example, by hydrolysis or reduction, 
and for such a product compound bearing an acyl group 
as the amino-protecting group to be removed, it is feasi- 
ble to subject such product compound (I) to a reaction 
with an imino-halogenating agent and then with an 
iniino-etherifing agent, if necessary, followed by hydro- 
lysis. Acid hydrolysis is one of the conventional meth- 
ods for removing the amino-protecting groups and is 
applicable to the removal of such groups as an alkoxy- 
carbonyl group, formyl group and trityl group. The 
acids, available for this acid hydrolysis may be formic 
acid, trifluoroacetic acid, p-toluenesulfonic acid, hydro- 
chloric acid and other organic or inorganic acids, and 
preferably the acids are formic acid, trifluoroacetic acid 
and hydrochloric acid which afford easy after-treat- 
ment of the reaction mixture. These acids for hydrolysis 
are . selected properly according to the nature of the 
amino-protecting group to be removed. This hydrolysis 
reaction may be carried out either in the absence of any 
solvent or in the presence of a solvent such as water, a 
hydrophilic organic solvent or a mixture of organic 
solvents. When trifluoroacetic acid is employed for the 
acid hydrolysis, the reaction may suitably be conducted 
in the presence of anisole. 

The carboxyl-protecting group may be removed also 
in a conventional manner, for example, by hydrolysis or 
reduction. Acid hydrolysis is one of the conventional 



40 wherein R 1 , R 2 , R 3 , R 4 and R 5 are as defmed above, 
with an alkylating agent selected from an alkyl halide of 
the formula RX wherein R is a lwer alkyl group such as 
methyl and ethyl and X is a halogen atom such as chlo- 
rine, bromine or iodine atom; a mono- or di-lower-alkyl 

45 sulfate; and a lower alkyl lower-alkanesulfonate, to 
alkylate the 3 -nitrogen atom of the thiazolyl group of 
the compound of the formula (I")- The alkyl halide of 
the formula RX as the alkylation agent may be methyl 
bromide, methyl iodide, ethyl bromide and ethyl iodide, 

50 for example. The mono-or di-lower-alkyl sulfate as the 
alkylation agent may be mono-methyl or di-methyl 
sulfate and mono-ethyl or di-ethyl sulfate. The lower 
alkyl lower-alkanesulfonate may be methyl methanesul- 
fonate, for example. The reaction of alkylating the 3- 

55 nitrogen atom of the thiazolyl group of the compound 
(I") may be achieved in a conventional manner known 
for alkylation of the organic nitrogen atom. When the 
alkylation reaction is conducted using a lower alkyl 
ester of the sulfuric or sulfonic acid as the alkylating 

60 agent (RX), this reaction may normally be conducted in 
a solvent such as benzene, toluene, dichloroethane, 
dichloromethane, chloroform, water, acetone, tetrahy- 
drofurane, ethanol, ethyl ether, dimethylformamide or 
in any other solvent which exerts no adverse effect on 

65 the progress of this reaction. 

This reaction according to Method 2 may also prefer- 
ably be conducted in the presence of such an inorganic 
or organic base as described in Method 1. The alkyla- 
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tion reaction as above may be carried out at any temper- 
ature which is not limited critically, and the alkylation 
may usually be conducted at a temperature of up to the 
boiling point of the solvent used in this reaction, under 
cooling or heating. 

The product compound (T) which has been prepared 
by the above alkylation reaction may, if desired, then be 
subjected to further conventional step(s) for removing 
the remaining carboxyl-protecting group and/or the 
remaining ammo-protecting group therefrom, and/or to 
further convention step(s) for converting the carboxyl 
group(s) of the product compound CO into a metaboli- 
cally unstable, non-toxic ester (carboxylate) group, in 
the same manner as described for the procedures of 
Method 1. 



N 

R, "< J ft 



am 



— C02H 



10 



15 



OR 2 

wherein R 1 and R 2 are as defined above, or a functional 
equivalent thereof (including a reactive acid derivative 
of the compound of the formula (III)) in an unreactive 
solvent at a temperature of not higher than the boiling 
temperature of the solvent used, to produce the com- 
pound of the formula (I), and then, if desired, where the 
product compound of the formula (I) as produced is 
such one as shown by the formula (I") 



X OR2 CO2R 3 S \ A 

R 4 



According to a second aspect of this invention, there- 25 
fore, there is provided a process for the production of a 
cephalosporin compound of the general formula (I) 



N 

, "^jr— C— CONH 

M JT|| 
s N \ 

OR 2 




(I) 



30 



CH=CH — A 



CO2R 3 



wherein R 1 , R 2 and R 3 are as defined above, and R 4 and 
R 5 are the same or different and each are a hydrogen 
atom, a lower alkyl group or a halogen atom such as a 
chlorine atom, alkylating the 3-nitrogen atom of the 
thiazolyl group of the compound of the formula (I") by 
reacting with an alkyl halide of the formula RX wherein 
R is a lower alkyl group and X is a halogen atom, such 
as chlorine or bromine atom, or a mono- or di-lower^ 
alkyl sulfate or a lower alkyl lower-alkanesulfonate, to] 
produce the compound of the formula (I'") 



N 

/ ^"n — c — CONH- 

«-{ Jll 

s N N « 

OR 2 



CH=CH 



R5 y K 




CO2R 3 



I. 



<T"> 



wherein R 1 is an amino group or a protected amino 
group, R 2 is a lower alkyl group, a carboxymethyl 
group or a protected carboxymethyl group, R 3 is a 
hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group, and A is an unsubstituted or substi- 
tuted phenyl group, an unsubstituted or substituted 
furyl group or an unsubstituted or substituted thiazolyl 
group or an unsubstituted or substituted 3-lower-alkyl- 
thiazolio group, characterized in that the process com- 
prises reacting a 7-aminocephalosporanic acid com- 
pound of the general formula (II) 



H 2 N-j— ^ > 

o< ^— N ^-pJ— CH=CH— / 

CO2R 3 



45 



50 



55 



(ID 



60 



wherein R 3 and A are as defined above, or a functional 
equivalent thereof (including a reactive derivative at 
the amino group of the compound of the formula (II) 65 
and a salt of the compound of the formula (II)), with a 
2-(2-animothiazol-4-ylV2-alkoxyimino-acetic acid com- 
pound of the formula (III) 



wherein R l , R 2 , R 3 » R 4 and R 5 are as defined above and; 
R is corresponding to the lower alkyl group of the alkyl 
halide or the mono- or di-lower-alkyl sulfate or the 
lower alkyl lower-alkanesulfonate employed, and fur-: 
ther, if desired, removing the remaining amino-protect-: 
ing group and the remaining carboxyl-protecting group] 
from the product compound of the formula (I) or of the! 
formula (I'")- 

The process of the second aspect of this invention 
may include a further step of reacting the compound of 
the formula (I) where R 3 is a hydrogen atom, with an 
alkali metal hydroxide, an alkali metal hydrogen car- 
bonate or an alkali metal carbonate or an alcohol such 
as a lower alkanol to produce the compound of the 
formula (I) where R 3 is an alkali metal cation or an 
ester-forming group such as a lower alkyl group. This 
reaction may be carried out in a known manner for the 
conversion of a carboxylic acid into a corresponding 
alkali metal carboxylate or an ester of the carboxylic 
acid. In this way, the compound of the formula (I) in the 
form of a free carboxylic acid may be converted into the 
form of an alkali metal carboxylate or a carboxylic acid 
ester. 

Examples of the pharmaceutically acceptable salts of 
the compound of the formula (I) include ordinary non- 
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f toxic salts, for example, salts (carboxylate) with an al- 
£ kali metal such as sodium and potassium; salts with an 
t alkaline earth metal such as calcium and magnesium; 
§ ammonium salt; acid addition salts of the compound (I) 
£ With an organic base such as trimethylamine, triethyl- 
H amine, pyridine, picoline, dicyclohexylamine, N,N'- 
I ^oibe^iethylenediamine; acid-addition salts of toe 
f. compound (I) with an organic acid such as acetic acid, 
$ ^trifluoroacetic acid, maleic acid, tartaric acid, methane- 
I sulfonic acid, benzenesulfonic acid, formic acid and 
I toluenesulfbnic acid; acid-addition salts with an inor- 
P£anfc£ acid such as hydrochloric acid, hydrobromic 
^ ae^sulfuric acid and phosphoric acid; acid-addition 
Ivs^ts with an amino acid such as arginic acid, aspartic 
^" kcid arid glutamic acid. 
K ' ' Examples of the pharmaceutically acceptable ester of 
r ^ compoun<i of the formula (I) according to this m- 
!' ventibn include the esters which are obtained by the 
£ esterification of the 2-carboxyl group of the compound 
| of the formula (I) with a lower alkanoyloxymethyl 20 
I ' group such as pivaloyloxymethyl group, a lower alkyl- 
ScarbWloxyalkyl group, a lower alkoxycarbonyloxyal- 
|'^ggfeup,.or a (2-oxo-l,3-dioxolene-4-yl)methyl group 
pand^the like. 

■ -T^icbmpounds of this invention are all novel com- 
^•^poimds.: Minimum inhibitory concentrations (MIC, 
^li^ml) of some of the new compounds against growth 
of bacteria as determined by agar-dilution method are 



10 



15 



25 



x ^hown in Table 1 Deiow. as oe appaicm uum *, — — - — _ _ - - , 

^vention are useful as antibacterial agent. ooxyuc acia trmuuru^u* v y 

TABLE 1 



^^in Table 1 below. As be apparent from Table!, 



7-[2-methoxyiinmo-2-(2-ammothiazol-4-yl)acetanudo]- 
3-[2-(2-furyl)vinyl]-3-cephem-4-carboxylic acid so- 
dium salt (cyn-isomer, cis-isomer). 

Example No. 13 Compound: 

7-[2-methoxyimmcH2-(2-ammothiazol-4-yl)acetamido]- 
3-[2-(5-mtor-2-furyl)vmyl]-3-cephem-4-carboxylic 
acid sodium salt (syn-isomer, trans-isomer). 

Example No. 14 Compound: 

7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)acetamido^ 
3-[2Ko-fluorc^henyl)vmyl]-3-c^hem-4-carboxylic 
acid trifluoroacetate (syn-isomer, mixed cis- and 
trans-isomers). 

Example No. 15 Compound: 

7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)acetamido]- 
3-[2-(3,4Kiimethyl-5-thiazoUo)vmyl]-3-cephem-4-car- 
boxylic acid di-trifluoroacetate (syn-isomer). 

Example No. 16 Compound: 

7-[2-carboxymethoxyimmo-2-(2-animothiazol-4- 
yl)acetamido]-3-[2-(4-methyltMazol-5yl)vinyl]-3- 
cephem-4-carboxylic acid trifluoroacetate (syn-iso- 
mer, trans-isomer). 

Example No. 18 Compound: 

7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)aceteniidc-3- 
[2-(4-methylthiazol-5-yl)vmyl]-3cephem-4-carboxy- 
lic acid sodium salt (syn-isomer, trans-isomer). 

Example No. 21 Compound: 

7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)acetamido]- 
3-[2-(4-chlorothazol-5-yl)vinyl]-3-cephem-4-carboxy- 
lic acid sodium salt (syn-isomer, cis-isomer). 



•') Test Organisms 














MIO 0ig/ml) 
Example No. 
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11 


12 


13 


14 


15 


16 18 21 


30 


31 


32 


33 


34 


^Staphylococcus aureus 


0.20 


0.78 


0.39 


6.25 


0.20 


0.78 


3.13 


0.39 


0.10 


0.78 


0.78 


0.39 


0.39 


0.20 


^;209P.JOI 

" ■Staphylococcus aureus 


0.39 


0.78 


0.78 


6.25 


0.39 


0.78 


3.13 


0.39 


0.20 


1.56 


1.56 


0.78 


0.39 


0.20 


^£Smith~ .... 

%' Escherichia coti 


0.39 


3.13 


3.13 


6.25 


3.13 


0.10 


0.39 


0.78 


0.20 


0.78 


1.56 


1.56 


0.39 


3.13 


S$ntkj jc-2 

^■Klebsiella pneumoniae 


0.39 


3.13 


1.56 


3.13 


3.13 


0.10 


0.20 


0.39 


0.10 


0.78 


1.56 


1.56 


0.20 


3.13 


£Cj602 ' 
^Proteus mirabilis 


0.39 


0.78 


0.78 


12.5 


0.20 


0.78 


0.05 




0.20 


0.20 


0.78 




0.39 


0.78 


pj3H79 

t '-Proteus vulgaris 


0.20 


0.78 


0.39 


3.13 


0.20 


0.39 


£0.025 


0.10 


0.10 


0.10 


0.20 


0.10 


0.10 


1.56 


|[GN76" 

$ , Proteus rettgeri 


3.13 


3.13 


3.13 


3.13 


1.56 


0.39 


1.56 


0.39 


1.56 


0.20 


0.78 


6.25 


0.78 


1.56 


^Salmonella 


0.39 


6.25 


1.56 


6.25 


3.13 


0.10 


0.10 


0.78 


0.20 


0.39 


1.56 


0.78 


0.39 


3.13 


Bjyghfaurium . LT-2 
'Sernatia 


0.39 


1.56. 


1.56 


6.25 


1.56 


0.10 


0.05 


0.39 


0.20 


0.20 


0.78 


0.78 


0.39 


1.56 


T 0marcescens Wo. 1 
<~ Pseudomonas 


25 


>50 


>50 


>50 


>50 


>50 


12.5 


50 


12.5 


>50 


>50 


100 


25 


100 



Sllteferring to Table 1 above, the Compounds of Exam- 
£?i>ies under test are identified as follows: 
l-^Exmpie Nb: 10 Compound: 
: r ^2-meAoxyim^ 

L^£boxylic;acid trifluoroacetate (cyn-isomer, cis-isomer) 

rExMhpieNo. 11 Compound: 

>^P-m^6xyrarin^ 

: 3^^phenylvinyl>3-cephem-4-carboxylic acid tri- 
sS-.f' ftuoroacetate (cyn-isomer, cis-isomer) 
^ESampfe .No. 12 Compound: 



60 



65 



mer). 

Example No. 31 Compound: 

7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)acetamido]- 
3-[2-(2-methylthiazol-5-yl)vinyl]-3-cephem-4-car- 
boxylic acid trifluoroacetate (syn-isomer, cis-isomer). 

Example No. 32 Compound: 

7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)acetamido]- 
3-[2-(thiazol-4-yl)vinyl]-3-cephem-4-carboxyUc acid 
sodium salt (syn-isomer, cis-isomer). 

Example No. 33 Compound: 



7-[2-methoxyimino-2<2-aminothiazoI^yl)acetamido]- 
3-[2-(thiazol-5-yl)vmyl]-3<^hem-4-carboxylic acid 
sodium salt (syn-isomer, cis-isomer). 

Example No. 34 Compound: 

7-[2-methoxyimmo-2^2-aininothiazoI^yl)acetamido]- 5 
3-[2<2,4^chlorothiazol-5-yl)vmyI]-3-cephem-4K»r- 
boxylic acid sodium salt (syn-isomer, cis-isomer). 
The new compound of the formula (I) or the formula 
(la) to (If) according to this invention, or a pharmaceu- 
tically acceptable salt or ester thereof may be formu- 10 
lated into a pharmaceutical composition by mixing with 
a pharmaceutically acceptable solid or liquid carrier or 
vehicle when it is to be administered to man for the 
therapeutic treatment of bacterial infections. 

According to a further aspect of this invention, there- 15 
fore, there is provided a pharmaceutical, antibacterial 
composition which comprises an antibacterially effec- 
tive amount of the compound of the fromula CO or of 
the formula (la) to (If) as defined hereinbefore or a 
pharmaceutically acceptable salt or ester thereof as the 20 
active ingredient, in combination of a pharmaceutically 
acceptable carrier for the active ingredient. 

The pharmaceutically acceptable carrier as mixed 
with the active ingredient compound may be an ordi- 
nary solid or liquid one, either organic or inorganic, 25 
which may be chosen appropriately depending on 
whether the pharmaceutical formulation as prepared is 
to be administered orally or non-orally or applied exter- 
nally. The pharmaceutical composition of this invention 
may be of any conventional formulation form such as 30 
capsules, tablets, sugar-coated pills, ointment, supposi- 
tory, solution, suspension and emulsion. Other conven- 
tional additives, including adjuvant, stabilizing agent, 
wetting agent, emulsifying agent, buffer solution may 
also be incorporated into the pharmaceutical composi- 35 
tion of this invention containing the compound (I) as the 
active ingredient. 

The new cephalosporin compound of this invention 
as orally administered is easily absorbed through the 
intestines by a living animal and maintains its antibacte- 40 
rial activity to a substantial extent in the body of the 
animal until it is excreted in the urine of the animal, and 
this may be observed by- determining the remaining 
amount of the cephalosporin compound of this inven- 
tion which can be recovered in the urine without re- 45 
ceiving a substantial degradation of the compound in 
vivo. Some tests were made to evaluate the amount of 
the cephalosporin compound of this invention which 
can be recovered as the antibacterially active com- 
pound from the urine after it was orally given to mice. 50 

. Test 1 

To mice of ICR-strain (male, 4-weeks-aged, three in 
each group) was orally administered the compound 
under test identified below, at a dosage of the com- 55 
pound of 0.5 mg per mouse. The compound under test 
was given as a suspension of the test compound in a 
solution of 0.2% carboxymethylcellulose (CMC) in 
water. By the end of 4 hours after the administration of 
the test compound, all the amounts of the urine excreted 60 
by the treated mice were collected together, and the 
total quantity of the cephalosporin compound of this 
invention (as the free carboxylic acid form) in the urine 
was determined according to a paper-disc assay method 
using Escherichia colt K-\2 8236 as the assaying strain. 65 

The compound under test was the Example No. 22 
Compound, namely 7-[2-methoxyimino-2-(2-amino- 
thiazol-4-yl)acetamido-3-[2-(4-chlorothiazol-5- 



350 

16 

yI)vinyI]-3-cephem-4-carboxylic acid (syn-isomer, cis- 
isomer) pivaloyloxymethyl ester; and the Example. No. 
38 Compound, namely 7-[2-methoxyimino-2-<2-amino- 
thiazol-4-yl)acetoanaido]-3-[2-(thiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (cyn-isomer, cis-isomer) 
pivaloyloxymethyl ester. 

Rate of recovery of the cephalosporin compound in 
urine was calculated in term of percentages of the molar 
quantity of the cephalosporin compound as recovered 
(as the free carboxylic acid form) based on the molar 
quanitity of the cephalosporin compound as orally 
given. 

The test results obtained (as averaged for three mice) 
are shown in Table 2 below. 



TABLE 2 





Rate of recovery of the 


Test compound 


test compound in urine (%) 


Example No. 22 Compound 


24 


Example No. 38 Compound 


20 



In the above tests, the cephalosporin compounds 
under test as orally given each were converted in vivo 
into the corresponding free carboxylic acid form owing 
to easy cleavage of the ester-forming pivaloylox- 
ymethyl group from the 4-carboxyl group of the com- 
pound after they were absorbed in the animal body. The 
test compounds were excreted in the urine in the form 
of its free carboxylic acid, of which the antibacterial 
potency was evaluated by the bio-assay method. 

This invention is now illustrated with reference to the 1 
following Examples. Examples 1-39 illustrate the pro- 
cedures for preparing the new cephalosporin com- 
pounds of this invention, and Reference Examples 1-8 
illustrate the procedures for preparing the starting com- 
pounds employed for the preparation of the new com- 
pounds of this invention. 

REFERENCE EXAMPLE 1 

Production of 
7-(phenoxyacetamido)-3-[2-(4-methylthiazol-5- 
yl)vinyl]-3-cephem-4-carboxylic acid benzhydryl ester 

(1) Benzhydryl 7-(phenoxyacetamido)-3-<triphenyl- 
phosphoran-diylmethyl>3-cephem^4-<:ai^xylate (1.55 
g ) and 4-methylthiazol-5-carboaldehyde (0.305 g) were 
dissolved in methylene chloride (20 ml), to which aque- ? 
ous saturated sodium bicarbonate (20 ml) was added at 
ambient temperature. The resultant mixture was stirred 
for 17 hours at ambient temperature. The mixture was .'■ 
allowed to stand until it separated into the aqueous | 
phase and organic solvent phase. The aqueous imase 
was removed and washed with methylene chloride (20 : 
ml), and the washings (in methylene chloride) were ■ 
combined with the organic solvent phase separated. . 
The combined solution was dried over anhydrous mag- i 
nesium sulfate and then concentrated to dryness under 
reduced pressure. The solid residue obtained was puri- | 
fled chromatographically on a column of silica gel V 
(Wako gel C-300) (40 g) as developed with benzene^ i 
ethyl acetate (5:1) as the development solvent ^The 
entitled compound, 7-(phenoxyacetaniido>37[2-(4^ ~ 
methylthiazol-5-yl)vinyl]-3-cephem-4-carboxylic acid 
benzhydryl ester (0.741 g) was obtained. 

NMR, S (CE>C1 3 ): 2.34 (3H, s), 3.24 (1H, d, J=18 
Hz), 3.48 (1H, d, J=18 Hz), 4.55 (2H, s), 5:12 (1H, d, 
J=5 Hz), 5.95 (1H, dd, J = 5 Hz, 9 Hz), 6.25 (lit d, 
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18 



10 



J=12 Hz), 6.49 (1H, d, J=12 Hz), 6.8-7.5 (16H, m), 

8.56 (1H, s). 

(2) Benzhydryl 7-(phenoxyacetamido)-3-[2-(4- 
methylthiazol-5-yl)vmyl]-3^phem-4-carboxylate 
(0.725 g) was dissolved in anisole (2 ml), to which triflu- 
oroacetic acid (7 ml) was added under ice-cooling. The 
mixture was stirred for 1 hour under ice-cooling. The 
reaction mixture was concentrated under reduced pres- 
sure to give a syrup, whcih was then solidified by addi- 
tion of isopropyl ether thereto. The solid obtained was 
pulverized and was mixed with isopropyl ether for the 
washing purpose, and the mixture was filtered to re- 
cover the solid which was then dried under reduced 
presssure. 7-(Phenoxyacetamido>3-[2-(4-methylthiazol- 
5-yl)vinyl]-3-cephem-4-carboxylic acid (0.512 g) was 15 
thus obtained. 

NMR, 8 (CDCh): 2.38 (3H, s), 3.19 (1H, d, J = 18 
Hz), 3.46 (1H, d, J=18 Hz), 4.55 (2H, s) 5.09 (1H, d, 
J=5 Hz), 5.91 (1H, d, J=5 Hz), 6.44 (1H, d, J= 12 Hz), 

6.57 (1H, d, J= 12 Hz), 6.8-7.6 (6H, m), 8.79 (1H, s). 20 

(3) 7-(Phenoxyacetamido)-3-[2-(4-methylthiazol-5- 
yl)vmyl]-3-cephem-4-carboxylic acid (0.490 g) was dis- 
solved in ethyl acetate (5 ml), to which sodium 2-ethyl- 
hexanoate (0.300 g) was added. The resultant mixture 
was stirred for 30 minutes, and the precipitate as formed 25 
was removed from the mixture by filtration and washed 
with a mixture of ethyl acetate and isopropyl ether (1:1). 
The solid product (as the sodium salt) was dissolved in 
dUmethylformamide (5 ml) under ice-cooling, to which 
was added such a solution in dimethylformamide (3 ml) 30 
of iodomethyl pivalate as prepared from chloromethyl 
pivalate (0.450 g) and sodium iodide (0.450 g). The 
resultant mixture was stirred for 1 hour under ice-cool- 
ing. To the reaction mixture was added ethyl acetate (50 



J= 12 Hz), 6.64 (1H, d, J — 12 Hz), 6.8-7.5 (6H, m), 8.62 
(1H, s). 

(4) 7-(Phenoxyac«tamido>3-[2-(4-methylthiazol-5yl 
vinyl]-3-cephem-4-carboxylic acid pivaloyloxymethyl 
ester (0.303 g) was dissolved in methylene chloride (3 
ml). The solution obtained was poured into a solution 
(10 ml) containing phosphorus pentachloride (0.331 g) 
and pyridine (0.43 g) in methylene chloride at —30° C. 
The resultant solution was stirred for 3 hours under 
ice-cooling and was poured into methanol (20 ml) as 
cooled previously to —30° C, followed by stirring the 
mixture for further 30 minutes at ambient temperature. 
The reaction solution obtainedd was then poured into a 
mixture of aqueous saturated sodium chloride (50 ml) 
and methylene chloride (50 ml) under ice-cooling, fol- 
lowed by stirring for 1 hour under ice-cooling. The 
organic phase was separated from the aqueous phase, 
and the aqueous phase was extracted with methylene 
chloride (20 ml). The extract (in methylene chloride) 
was combined with said organic phase, and the resultant 
mixture was washed with aqueous saturated sodium 
bicarbonate solution. The washed organic phase was 
dried over anhydrous magnesium sulfate and concen- 
trated under reduced pressure to a volume of 5 ml. 
7-AmmcH3-[2-(4-methyltMazol-5-yl)vinyl]-3-cephem-4- 
carboxylic acid pivaloyloxymethyl ester was thus ob- 
tained as its solution in methylene chloride. 

EXAMPLE 1 



Production of 7-[2methoxyimmo-2-(2-tritylamino- 
thiazol-4-yl)acetamido]-3-[2-(4-methylthiazol-5- 
yl)vinyl]-3-cephem-4-carboxylic acid (syn-isomer) 
pivaloyloxymethyl ester 



Tri NH 



-C— CO2H 



N 



\ O 
OCH3 



CH 3 



+ H 2 N-r— f > V- N - 

J- N _^-CH=CH-< > 



I II 
C02CH 2 OCC(CH 3 )3 




CH2CH 2 OCC<CH3)3 



(Tri denotes trityl group.) 

ml), followed by washing the mixture three times with 
ice-water (each 30 ml). The organic solvent phase was 55 
separated out of the mixture, dried over anhydrous 
Tnagnreinm sulfate and then concentrated to dryness 
under reduced pressure. The solid residue obtained was 
purified chromatographically on a column of silica gel 
(Wako-gel C-300) (20 g) as developed with benzene- 60 
ethyl acetate (5:1) as the development solvent. 7- 
(Phenoxyac«tamido)-3-[2-(4-methylthiazol-5-yl)vinyl]- 
3-cephem-4-carboxylic acid pivaloyloxymethyl ester 
(0.405 g) was thus obtained. 

NMR, 8 (CDCh): 1.15 (9H, s), 2.45 (3H, s), 3.17 (1H, 65 
d, J = 18 Hz), 3.50 (1H, d, J = 18 Hz), 4.57 (2H, s), 5.12 
(1H, d, J=5 Hz), 5.77 (1H, d, J=5 Hz), 5.84 (1H, d, 
J = 5 Hz), 5.95 (1H, dd, J=5 Hz, 9 Hz), 6.35 (1H, d, 



7-Ammo-3-[2-(4-methylthiazol-5-yl)vinyl]-3-cephem- 
4-carboxylic acid pivaloyloxymethyl ester (0.229 g) as 
prepared in Reference Example 1 above was dissolved 
in methylene chloride (5 ml). The resultant solution was 
admixed with 2-(2-tritylaminothiazol-4-yl>2-methox- 
yiminoacetic acid (syn-isomer) (0.235 g) and methylene 
chloride (5 ml). To the mixture obtained were further 
added pyridine (0.07 ml) and then dropwise phosphorus 
oxychloride (0.07 ml) at —20° C. The reaction mixture 
was stirred for 10 minutes at 0* C. and poured into a 
mixture of ice-water (50 ml) and ethyl acetate (50 ml). 
After stirring, the organic phase was separated from the 
aqueous phase and washed with ice-wated and then 
with ice-cooled aqueous saturated sodium hydrogen 
carbonate solution. The organic phase was dried over 
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anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was purified chromato- 
graphically on a column of silica gel (Wako gel C-300) 
(20 g ) as developed with benzene-ethyl acetate (5:1) as 
the development solvent. 7-[2-Methoxyimino-2(2- 5 
tjitylaminothiazol-4yl)acetamido]-3-[2-(4-niethyl- 
thiazol-5-yl)vmyl]-3-cephem-4-carboxylic acid (syn-iso- 
mer) pivaloyloxymethyl ester (0.184 g) was obtained. 

NMR, 6 (CDC1 3 ): 1.13 (9H, s), 2.43 (3H, s) f 3.26 (1H, 
d, J= 18 Hz), 3.57 (1H, d, J= 18 Hz), 4.04 (3H, s), 5.13 10 
(1H, d t J=5 Hz), 5.76 (1H, d, J=5 Hz), 5.82 (1H, d, 
J=5 Hz), 5.95 (1H, dd, J-5 Hz, 9 Hz), 6.34 (1H, d, 
J= 12 Hz), 6.64 (1H, d, J= 12 Hz), 6.70 (1H, s), 6.90 (1H, 
d, J=9 Hz), 7.00 (1H, broad s), 7.1-7.5 (25H, m), 8.59 15 
(1H, s). 

EXAMPLE 2 
Production of 

7-[2-methoxyimmo-2-(2-aminothia2ol-4-yl)acetamido]- 2Q 
3_[2^4-methylthiazol-5-yl)vmyl]-3-cephem-4-carboxy- 
lic acid (syn-isomer) pivaloyloxymethyl ester 
7-[2-Methoxyimino-2-(2-tritylaminothiazol-4- 
yl)acetamido]-3-[2K4-methyltmazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer) pivaloyloxymethyl 25 
ester (0.160 g) was dissolved in anisole (0.5 ml). The 
resultant solution was admixed with trifluoroacetic acid 
(1.15 ml) under ice-cooling, followed by stirring for 30 
minutes again under ice-cooling. The reaction solution 
was mixed with isopropyl ether (30 ml), and the powder 30 
substance deposited was recovered by filtration and 
washed with isopropyl ether. The solid obtained was 
dissolved in ethyl acetate (20 ml), washed with ice- 
coole aqueous saturated sodium hydrogen carbonate ^ 
solution (10 ml). The organic phase was separated from 
the aqueous phase, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure. 7-[2-Methox- 
yimmo-2-(2-ammothiazol-4-yl)acetamido]-3-[2-(4- 
methylthiazol-5-yl)vinyl]-3-cephem-4-carboxylic acid ^ 
(syn-isomer) pivaloyloxymethyl ester (0.083 ) was thus 
obtained. 

NMR, 8 (CDCI3): 1.14 (9H, s), 2.44 (3H, s), 3.30 (1H, 
d, J=18 Hz), 3.47 (1H, d, J=18 Hz), 4.04 (3H, s), 5.17 
(1H, d, J=5 Hz), 5.27 (2H, b), 5.77 (1H, d, J=5 Hz), 45 
5.82 (1H, d, J=5 Hz), 6.03 (1H, dd, J= 5 Hz, 9 Hz), 6.35 
(1H, d, J=12 Hz), 6.64 (1H, d, J=12 Hz), 6.88 (1H, s), 
7.35 (1H, d, J=9 Hz), 8.59 1H, s). 



EXAMPLE 3 



50 



7-Ammo-3-[2K4-methylthiazol-5-yl)vinyl]-3-cephem- 
4-carboxylic acid benzhydryl ester (0.223 g) and 2-(2- 
tritylarmnothiazol-4-yl>-2-methoxyiminoacetic acid 
(0.252 g) were reacted with each other and the reaction 
product was processed in the same manner as in Exam- 55 
pie 1, to obtain 7-[2-methoxyimmo-2-(2-tritylamino- 
thiazol-4-yl)acetamide]-3-[2-(4-methylthizol-5- 
yl)vinyl]-3-cephem-4-carboxylic acid (syn-isomer) 
benzhydryl ester (0.215 g). 

NMR, 8 (CDCI3): 2.35 (3H, d, J-18 Hz), 3.45 (1H, d, 60 
J= 18 Hz), 4.05 (3H, s), 5.14 (1H, d, J=5 Hz), 5.98 (1H, 
dd, J=5 Hz, 9 Hz), 6.27 (1H, d, J= 12 Hz), 6.45 (1H, d, 
J = 12 Hz), 6.72 (1H, s), 6.88 (1H, s), 6.99 (1H, broad s), 
7.10-7.5 (26H, m), (1H, s). 

EXAMPLES 4-8 65 
The following compounds were produced in the 
same manner as in Example 1: 



EXAMPLE 4 

7-[2-Methoxyunmo-2Ktritylammothiazol-4- 
yl)acetamido]-3-(2-phenylvinyl>3-cephem-4-carboxylic 
acid (syn-isomer) benzhydryl ester (yield 68%). 

NMR, 8 (CDCI3): 3.25 (2H, broad s), 4.04 (3H, s), 
5.05 (1H, d, J=5 Hz), 5.91 (1H, d, J=5 Hz), 6,48 (1H, 
d, J=12 Hz), 6.60 (1H, d, J=lZHz), 6.74 (1H, s), 6.95 
(1H, s), 7.0-7.5 C32H, m). 

EXAMPLE 5 

7-[2-MethoxyimmCH2<2-tritylaminothiazol-4- 
yl)acetamido]-3-[2<2-furyl)vmyl]-3-cephem-4-c^ 
lie acid (syn-isomer) benzhydryl ester (yield 62%). 

NMR, 8 (CDCI3): 3 50 (2H, broad s), 4.07 (3H, s), 
5.11 ((1H, d, J=5 Hz), 5.91 (1H, dd, J=5 Hz, 9 Hz), 
6.1-6.4 (4H, m), 6.76 (1H, s), 7.00 (1H, broad s), 7.1-7.6 
(27H, m). 

EXAMPLE 6 

7-[2^Methoxyinimo-2-(2-tritylaminothiazol-4- 
yl)acetamido]-3-[2-(5-nitro-2-furyl)vinyl]-3-cephem-4- 
carboxylic acid (syn-isomer) benzhydryl ester (yield 
75%). 

NMR, 8 (CDCI3): 3.40 (1H, d, J - 18 Hz), 3.63 (1H, d, 
J= 18 Hz), 4.10 (3H, s), 5.32 (1H, d, J=5 Hz), 6.05 (1H, 
dd, J=5 Hz, 9 Hz), (1H, d, J= 12 Hz), 6.31 (1H, d, J*=4 
Hz), 6.53 (1H, d, J=12 Hz), 6.78 (1H, s), 6.86 (1H, s), 
7.00 (1H, broad s), 7.13 (1H, d, J=4 Hz), 7.15-7.5 (26H, 
m). 

EXAMPLE 7 

7-2-Memoxyimmo-2-(2-lTitylammothiazol-4- 
yl)acetamido]-3-[2-(cHfluorophenyl)vinyl]-3-cephem-4- 
carboxylic acid (syn-isomer) benzhydryl ester (yield 
71%). 

NMR, 8 (CDCI3): 3.23 (2H, broad s), 4.02 (3H, s), 
5.03 (1H, d, J=5 Hz), 5.91 (1H, dd, J=5 Hz, 9 Hz), 6.57 
(1H, d, J=12 Hz), 6.63 (1H, d, J=12 Hz), 6.72 (1H, s), 
6.93 (1H, s), 6.95-7.5 (31H, n). 

EXAMPLE 8 

7-[2-t-Butoxycai^nylmethoxyimino^2-(2- 
tritylammothiazol-4-yl)acetamido]-3-[2-(4-methyl- 
thiazol-5-yl)vinyl]-3-cephem-4-carboxylic acid (syn-iso- 
mer) benzhydryl ester (yiled 81%). 

NMR, 8 (CDCI3): 1.43 (9H, s) 2.36 (3H, s), 3.25 (1H, 
d, J- 18 Hz), 3.55 (1H, d, J= 18 Hz), 4.75 (2H, S), 5.14 
(1H, d, J=5 Hz), 5.94 (1H, dd, J=5 Hz, 9 Hz), 6.27 (1H, 
d, J= 12 Hz), 6.45 (1H, d, J= 12 Hz), 6.80 (1H, s), 6.86 
(1H, s), 6.99 (1H, broad s), 7.1-7.5 (25H, m), 8.53 (1H, 
s), 8.56 (1H, d, J =9 Hz). 



EXAMPLE 9 

Production of 
7-[2-methoxyimmo-2-(2-tritylammothiazol-4- 
yl)acetamido]-342-(3,4-dimethyl-5-thiazoUo)vinyl]-3- 
cephem-4-carboxyUc acid (syn-isomer) benzhydryl 
ester iodide 

7-[2-Methoxytomo-2-tritylammothiazol-4- 
yl)acetamido]-HM4-methyIthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid benzhydroyl ester (0.164 mg) was 
dissolved in benzene (5 ml), to which was added methyl 
iodide (1 ml). The solution so obtained was stirred for 7 
days so that a precipitate was deposited. The precipitate 
was removed by filtration, washed with benzene and 
dried under reduced pressure, to afford 7-[2-methox- 
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yimino-2K2-tritylaminothiazol-4-yl)acetamido]-3-[2- 
(3,4Klimethyl-5-thiazolio)vmyl]-3-cephem-4-<»rboxylic 
acid (syn-isomer) benzhydryl ester iodide (0.122 mg). 

NMR, 8 (CHCh): 2.30 (3H, s), 3.32 (IH, d, J=18 
Hz), 3.65 (IH, d, J= 18 Hz), 4.02 (3H, s). 4.06 (3H, s), 5 
5.42 (IH, d, J =5 Hz), 5.92 (IH. dd, J=5 Hz, 9 Hz), 6.29 
(IH, d, J= 12 Hz), 6.56 (IH, d, J= 12 Hz), 6.64 (IH, s), 
6.89 (IH, s), 7.0-7.5 (27H, m) 10.19 (IH, s). 



EXAMPLE 10 



10 



15 



Production of 
7-[2-methoxyiminc-2^2-aminothiazol^yl)acetamido]- 
3-[2<4-methylthiazol-5-yl)vinyl]-3K^phem-4KXirboxy- 
lic acid (syn-isomer, cis-isomer) trifluoroacetate 

7-[2-Methoxymuno-2<2-tritylammothiazol-4- 
yl)acetamidol-3-[7K4-methylthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid benzhydryl ester (0.11 g) was 
dissolved in anisole (0.33 mg), to which was added 
trifluoroacetic acid (1.1 ml) under ice-cooling. The 20 
solution so obtained was stirred for 1 hour under ice- 
cooling and the reaction solution was admixed with 
isopropyl ether (30 ml) to deposit a precipitate. The 
precipitate was recovered by filtration, washed with 
isopropyl ether and dried under reduced pressure. 7-[2- 25 
Methoxyinmio-2-(2-animothiazol-4-yl)acetamido]-3-[2- 
(4-methylthiazol-5-yl)vinyl]-3-cephem-4-carboxylic 
acid (syn-isomer) trifluoroacetate (0.067 g) was ob- 
tained. 

NMR, 8 (CD3SOCD3): 2.44 (3H, s), 3.39 (IH, d, 30 
J=18 Hz), 3.46 (IH, d, J=18 Hz), 3.84 (3H, s), 5.22 (IH, 
d, J=5 Hz), 5.80 (IH, dd, J=5 Hz, 9 Hz), 6.36 (IH, d, 
J= 12 Hz), 6.67 (IH, d, J= 12 Hz), 6.76 (IH, s), 8.90 (IH, 
s), 9.63 (IH, d, J=9 Hz). 
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EXAMPLE 11-16 



The following compounds were prepared in the same 
mann er as in Example 10. 

Sodium salt of the compounds of Examples 12 and 13 ^ 
given below were produced by preparing the trifluor- 
oacetate of the corresponding compounds in the same 
manner as in Example 10, dissolving said trifluoroace- 
tate in an aqueous, solution of 2 molar equivalents of 
sodium hydrogen carbonate, purifying chromatography 45 
ically the resulting solution on a column of Diaion 
HP20 (100-fold volume) as eluted with water and aque- 
ous 20% acetone, and freeze-drying the eluate contain- 
ing the desired compound. 

EXAMPLE 11 50 

7-[2-Methoxyimmo-2-ammothiazol-4-yl)acetamido]- 
3-(2-phenylvmyl)-3-cephem-4-carboxylic acid (syn-iso- 
mer, cis-isomer) trifluoroacetate (yield 79%). 

NMR, 8 (CD3DOCD3): 3.17 (IH, d, J=18 Hz), 3.42 
(IH, d, J=18 Hz), 3.82 (3H, s), 5.20 (IH, d, J=5 Hz), 55 
5.76 (IH, dd, J=5 Hz, 9 Hz), 6.52 (IH, d, J=12 Hz), 
6.58 (IH, d, J=12 Hz), 6.73 (IH, s), 7.1-7.5 (5H, m), 
9.57 (IH, d, J=9 Hz). 

EXAMPLE 12 

7-[2-Methoxyimmo-2-(2-ammothiazol-4- 
yI)acetamido]-H2<2-fuiyl)vmy 

lie acid (syn-isomer, cis-isomer) sodium salt (yield 
13%). 

NMR, 8 (D2O): 3.51 (IH, d, J=18 Hz), 3.72 (IH, d, 
J= 18 Hz), 4.03 (3H, s), 5.39 (IH, d, J=5 Hz), 5.86 (IH, 
d, J=5 Hz), 6.22 (IH, d, J=12 Hz), 6.44 (IH, d, J = 12 
iHz), 6.4-6.6 (2H, m), 7.07 (IH, s) 7.54 (IH. d, J=2 Hz). 



EXAMPLE 13 

7-[2-Methoxyimmo-2-(2-aminothiazol-4- 
yl)acetamido]-3-[2-(5-mtor-2-fuiyl)vinyl]-3-cephem-4- 
carboxylic acid (syn-isomer, trans-isomer) sodium salt 
(yield 53%). 

NMR, 6 (D2O): 3.57 (IH, d, J=18 Hz), 3.82 (IH, d, 
J=18 Hz), 4.03 (3H, s), 5.34 (IH, d, J = 5 Hz), 5.88 (IH, 
d, J=5 Hz), 6.76 (IH, d, J=15 Hz), 6.79 (IH, d, J=4 
Hz), 7.05 (IH, s) 7.46 (IH, d, J=15 Hz), 7.60 (IH, d, 
J =4 Hz). 

EXAMPLE 14 

7-[2-Methoxyimmo-2-(2-aminothiazol-4- 
y l)acetamido]-3-[2-(o-fluorophenyl)vinyl]-3-cephem-4- 
carboxylic acid (syn-isomer, mixed cis- and trans-iso- 
mers) trifluoroacetate (yield 84%). 

NMR, 6 (CD3SOCD3): 3.12 (IH, d, J = 18 Hz), 3.33 
(IH, d, J=18 Hz), 3.77 (3H, s), 5.07 (IH, d, J=5 Hz), 
5.65 (IH, dd, J=5 Hz, 9 Hz), 6.47 (2H, s), 6.63 (IH, s), 
6.9-7.5 (4H, m), 9.42 (IH, d, J=9 Hz). 

EXAMPLE 15 

7 t2-Methoxyimmo-2-(2-aminothiazQl-4-y l)acetamido- 

3- [2<3,4-dimethyl-5-tmazolio)vinyl]-3-cephem-4-car- 
boxylic acid (syn-isomer) di-trifluoroacetate (yield 
73%). 

NMR, 8 (CH3SOCD3): 2.42 (3H, s), 3.37 (IH, d, 
J= 18 Hz), 3.52 (IH, d, J= 18 Hz), 3.82 (3H, s), 4.04 (3H, 
s), 5.24 (d, J=5 Hz), 5.80 (IH, dd, J=5 Hz, 9 Hz), 6.72 
(3H, s), 9.56 (IH, d, J-9 Hz), 10.25 (IH, s). 

EXAMPLE 16 

7-[2-Carboxymethoxyimmo-2-(2-ammothiazol-4- 
yl)acetamido]-3-[2-(4-methylthiazol>5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer) 
trifluoroacetate (yield 58%). 

NMR, 8 (CD3SOCD3): 2.37 (3H, s), 3.36 (IH, d, 
J= 18 Hz), 3.51 (IH, d, J« 18 Hz), 4.62 (2H, s), 5.27 (IH, 
d, J=5 Hz), 5.87 (IH, dd, J=5 Hz, 9 Hz), 6.37 (IH, d, 
J=12 Hz), 6.83 (IH, s), 8.93 (IH, s), 9.62 (IH, d, J=9 
Hz). 

REFERENCE EXAMPLE 2 

Production of 
7-ammcn3-[2-(4-methylthiazol-5-yl)vinyl]-3-cephem-4- 
carboxylic acid (trans-isomer) p-methoxybenzyl ester 

(1) p-Methoxybenzyl 7-phenylacetamido-3- 
chloromethyl-3-cephem-3-carboxylate (10.00 g, 20.52 
mmoi) and triphenylphosphine (5.65 g, 21.5 mmol) were 
dissolved in acetone (200 ml), to which sodium iodide 
(3.23 g, 21.5 mmol) was added at ambient temperature. 
The resultant mixture was stirred for 2 hours and con- 
centrated to dryness under reduced pressure. To the 
solid residue were added methylene chloride (100 ml), 

4- methylthiazol-5-yl-carboaldehyde 



60 



65 



CHj 



OHC 




N ) 



(26.07 g, 20.5 mmol) and aqueous saturated sodium 
hydrogen carbonate solution (100 ml) successively, 
followed by stirring the resultant mixture for 16 hours 
at ambient temperture. The mixture obtained was al- 
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lowed to stand until it separated into the aqueous phase 
and organic solvent phase. The organic phase was sepa- 
rated from the aqueous phase, and washed with aqueous 
10% sodium bisulfite solution (250 ml) and then with 
aqueous saturated sodium chloride solution (2S0 ml). 
The organic phase as washed was dried over anhydrous 
magnesium sulfate and then concentrated under re- 
duced pressure. To the residue was added methanol 
(200 ml) to deposit a precipitate which was then filtered 
out, washed with methanol and dried under reduced 
pressure. 7-Phenylacetaniido-3-[2K4-methylthiazol-5- 
yl)vinyl]-3-cephem-4-carboxylic acid (trans-isomer) 
p-methoxybenzyl ester was thus obtained as a light 
yellow colored powder (yield 1.20 g, 10%). 
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NMR, 6 (CDCb): 2.42 (3H, s), 3.57 (1H, d, J«18 
Hz), 3.67 (1H, d, J=18 Hz), 3.73 (3H, s), 4.02 (3H, s), 
5.01 (1H, d, J=5 Hz), 5.17 (2H, s), 5.84 (1H, dd, J=5 
Hz, 9 Hz), 6.63 (1H, s), 6.83 (1H, d, J=16 Hz), 6.8-7.5 
(20H, m), 8.49 (1H, s). 

EXAMPLE 18 

Production of 
7-[2-methoxyinimo-2-(2-ammothiazol^yl)acetamido]- 

3-[2-<4 

-me1hylthiazol-5-yi)vinyl]-3-cephem-4-carboxylic acid 
sodium salt (syn-isomer, trans-isomer) 
p-Methoxybenzyl 7-[2-methoxyimino-2-(2- 



NMR, 8 (CDC1 3 ): 2.40 (3H, s), 3.60 (2H, broad s), 15 tritylaminothiazol-4-yl)acetamido]-3-[2<4-metJiyl- 



3.62 (2H, s), 3.78 (3H, s), 4.93 (1H, d, J=5 Hz), 5.20 (2H, 
s), 5.79 (dd, J=5 Hz, 9 Hz), 6.6-6.9 (4H, m), 7.0-7.4 
(8H, m), 8.51 (1H, s). 

(2) p-Methoxybenzyl 7-phenylacetamido-3-[2-(4- 
methylthiazol-5-yl)vinyl]-3-cephem-4-carboxylate 
(trans-isomer) (0.720 g, 1.28 mmol) was dissolved in 
methylene chloride (3 ml). The resultant solution was 
poured into a solution of phosphorus pentachloride 
(0.800 g, 3.84 mmol) and pyridine (1.04 ml, 12.8 mmol) 



thiazol-5-yl)vmyl]-3-cephem-4-carboxylate (syn-iso- 
mer, trans-isomer) was treated with trifluoroacetic acid 
and processed in the same manner as in Example 10 to 
give a trifluoroacetate of the entitled compound (as the 
20 carboxylic acid). This trifluoroacetate obtained was 
dissolved in aqueous sodium hydrogen carbonate solu- 
tion for neutralization and then purified chromato- 
graphically on a column of Diaion HP20 (100 fold- 
volume) as eluted with water and aqueous 20% acetone. 
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in methylene chloride (20 ml) at —30° C. The resultant The eluate containing the titled compound was lyophi- 



solution was stirred for 3 hours under ice-cooling and 
poured into methanol (20 ml) as pre-cooled to —30° O, 
followed by stirring the mixture for 1 hour at ambient 
temperature. The reaction solution obtained was 
poured into a mixture of aqueous saturated sodium chlo- 
ride solution (20 ml) and methylene chloride (20 ml), 
and the resulting mixture was stirred for 1 hour. The 
mixture was cooled to stand until it separated into the 
aqueous phase and organic solvent phase. The aqueous 
phase separated out was extracted with methylene chlo- 
ride (20 ml) and the methylene chloride extract was 
combined with the organic phase mentioned above. The 
combined organic phase was washed with aqueous satu- 
rated sodium hydrogen carbonate solution, dried over 
anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue obtained was purified 
chromatographically on a column of silica gel (Wako 
gel C-300) (20 g) as developed with benzene-ethyl ace- 
tate (3:1) as the development solvent The titled com- 
pound, 7-amino-3-[2-(4-methylthiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (trans-isomer) p-methoxy- 
benzyl ester (0.443 g, 78%) was obtained. 

NMR, 6 (CDCI3): 1.83 (1H, broad s), 2.46 (1H, s), 
3.63 (1H, d, J= 18 Hz), 3.71 (1H, d, J= 18 Hz), 3.77 (3H, 
s), 4.72 (1H, d, J=5 Hz), 4.94 (1H, d, J=5 Hz), 5.23 (2H, 
s), 6.85 (1H, d, J= 16 Hz), 6.8-6.9 (2H, m), 7.22 (1H, d, 
J=16 Hz), 7.3-7.4 (214, m), 8.52 (1H, s). 

EXAMPLE 17 

Production of 
7-[2-methoxyinimo-2-(2-tritylaminothiazol-4- 
yl)ai»tamido]-3-[2-<4-methylthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid p-methoxybenzyl ester 
(syn-isomer, trans-isomer) 

p-Methoxybenzyl 7-aniino-3-[2-(4-methylthiazol-5- 
yl)vinyl]-3-cephem-4-carboxylate (trans-isomer) as pre- 
pared by the method of Reference Example 2 as above 
and 2-(tritylaminothiazol^yl>2-methoxyiminoacetic 
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lized to afford the titled compound in a yield of 82%. 

NMR, 8 (D2O): 2.50 (3H, s), 3.86 (2H, broad s), 4.06 
(3H, s), 5.34 (1H, d, J=5 Hz), 5.87 (1H, d,J = 5Hz), 6.97 
(1H, d, J= 16 Hz), 7.06 (1H, d, J= 16 Hz), 7:08 (1H, s), 
8.77 (1H, s). 

EXAMPLE 19 

Production of 
7-[2-methoxyimmo-2-(2-ammothiazol^yl)acetamido]- 
3-[2-(4-methylthiazol-5-yl)vmyl]-3K^hem-4-<»rboxy- 
lic acid pivaloyloxymethyl ester (syn-isomer, 
trans-isomer) 

7-[2-Methoxyimmo-2-(2-ammothiazol-4- 
yl)acetaniido]-3-[2^4-methylthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid sodium salt (syn-isomer, trans-iso- 
mer) (0.03 g, 0.06 mmol) was dissolved in dimethyl- 
formamide (3 ml). To the resultant solution was added a 
solution in dimethylformamide (1 ml) of iodomethyl 
pivalate (as prepared by reacting chloromethyl pivalate 
(0.090 g, 0.60 mmol) with sodium iodide (0.090 g, 0.06 
mmol) in acetone) under ice-cooling, followed by stir- 
ring the resultant mixture for 10 minutes. The reaction 
solution as obtained were admixed with ice-water (20 
ml) and ethyl acetate (20 ml), stirred thoroughly and 
then allowed to stand until the mixture separated into 
aqueous phase and organic phase. The organic phase 
was separated from the aqueous phase and washed 
twice with water (10 ml) and then with aqueous satu- 
rated NaCl solution (10 ml). The organic phase as 
washed was subsequently dried over anhydrous magne- 
sium sulfate and concentrated under reduced pressure. 
The residue was purified chromatographically on a 
column of silica-gel (Wako-gel C-300) (5 g) as devel- 
oped with ethyl acetate. The titled compound was thus 
obtained (yield 0.025 g, 67%). 

NMR, 8 (CDCI3): 1.21 (9H, s), 2.48 (3H, s), 3.68 (1H, 
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reaction product was processed in the same manner as (1H, d, J=S Hz). 3.89 (HI. s), 5.97 (1H, dd, J=5 Hz, 9 

in Example 1 to give the titled compound in a yield of Hz), 6.86 (1H, s), 6.98 (1H, d, J= 16 Hz), 7.33 (1H, d, 

72% J=16Hz). 7.52 (1H. d, J=9 Hz). 8.57 (1H, s). 
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REFERENCE EXAMPLE 3 

Production of 4-chloro-thiazol-5-yl-carboaldehyde of 
the formula 



a 



OHC 




10 



Phosphorus oxychloride (122.7 g) was added drop- 
wise to dimethylformamide (73.1 g) under ice-cooling, 
and the mixture obtained was stirred for 30 minutes (for 
preparation of Vilsmeier reagent). The mixture was 15 
then admixed with thiazoline-2,4-dione 



O 



X 



20 



(23.4 g), followed by heating at 100° C. for 3 hours. The 
reaction solution was cooled to ambient temperature, 25 
poured onto ice (200 g), neutralized by addition of so- 
dium acetate and then extracted 4 times with 200 ml- 
portions of methylene chloride. The resultant extract in 
methylene chloride was washed with a small volume of 
saturated aqueous sodium hydrogen carbonate solution, 30 
dried over anhydrous magnesium sulfate and concen- 
trated under reduced pressure. The residue obtained 
was purified chromatographically on a column of silica 
gel as developed with benzene-ethyl acetate (10:1) as 
eluent. The titled compound (1.10 g) was obtained as 35 
light yellow colored crystals. 

NMR, 8 (CDCI3): 8.93 (1H, d, J= 1 Hz), 10.03 (1H, d, 
J=l Hz). 

MS (m/e): 148 (M+ + 1) 

REFERENCE EXAMPLE 4 40 

Production of 2,4-dichloro-thiazol-4-yl-carboaldehyde 
of the formula 



a 

OHC^ s " 



a 



45 



50 



To a solution of dimethylformamide (73.1 g) in di- 
chloroethylene (200 ml) was added dropwise phospho- 
rus oxychloride (122.7 . g) under ice-cooling, followed 
by stirring for 30 minutes (for preparation of Vilsmeier 
reagent). The resultant solution was admixed with 55 
thiazolin-2,4-dione (23.4 g) and heated for 1 hour under 
refluxing. The reaction solution obtained was cooled to 
ambient temperature, poured onto ice (200 g), neutral- 
ized by addition of sodium acetate and then extracted 3 
times with 200 ml-portions of methylene chloride. The 60 
resultant extract in methylene chloride was washed 
with a ™all volume of saturated aqueous sodium hy- 
drogen carbonate, dried over anhydrous magnesium 
sulfate, and then concentrated under reduced pressure. 
The residue obtained was purified chromatographically 65 
on a column of silica-gel as developed with benzene- 
ethyl acetate (10:1) as eluent. 4-Chloro-thiazol-5-yl-car- 
bo aldehyde (0.34 g) was afforded, and the titled com- 



pound (2.05 g) was also obtained as light yellow colored 
crystals. 

NMR, 8 (CDCI3) : 9.90 (1H, s) 

MS (m/e): 182 (M+ 4-1) 

REFERENCE EXAMPLE 5 

Production of 
7-phenylacetaniido-3-[2-(4K:hloix>thiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (cis-isomer) 
p-methoxybenzyl ester 

p-Methoxy benzyl 7-phenylacetamido-3-chlorometh- 
yl-3-cephem-4-carboxylate (3.265 g, 6.71 mmol) and 
triphenylphosphine (1.859 g, 7.05 mmol) were dissolved 
in dimethylformamide (20 ml). The resultant solution 
was admixed with sodium iodide (1.056 g, 7.05 mmol) at 
ambient temperature and stirred for 2 hours. The reac- 
tion solution obtained was concentrated to dryness 
under reduced pressure, and the residue was taken up 
into methylene chloride (10 ml). To the resultant solu- 
tion in methylene chloride were added 4-chloro-thiazol- 
5-yl-carboaldehyde (1.100 g) which was obtained in 
Reference Example 3 described hereinbefore, and then 
saturated aqueous sodium hydrogen carbonate (10 ml). 
The mixture obtained was stirred for 6 hours at ambient 
temperature and then was left until it separated into the 
aqueous phase and organic phase. The aqueous phase as 
separated was extracted with methylene chloride (10 
ml). The extract in methylene chloride and the organic 
solvent phase were combined together, dried over an- 
hydrous magnesium sulfate and concentrated under 
reduced pressure. The residue obtained was purified by 
flash-column chromatography on a column of silica-gel 
(Wako-gel C-300) as developed with benzene-ethyl 
acetate (5:1) as eluent solvent. The titled compound was 
obtained (yield 2.891 g, 74%). 

NMR, 6 (CDCI3): 3.15 (1H, d, J=18 Hz), 3.42 (1H, 
d=18 Hz), 3.61 (2H, s), 3.74 (3H, s), 5.00 (1H, d, J=5 
Hz), 5.06 (2H, s), 5.84 (1H, dd, J=5 Hz, 9 Hz), 6.14 (1H, 
d, J=9 Hz), 6.27 (1H, d, J= 12 Hz), 6.56 (1H, d, J= 12 
Hz), 6.7-6.75 (2H, m), 7.05-7.4 (7H, m), 8.50 (1H, s). 

REFERENCE EXAMPLE 6 
Production of 7-amino-3-[2-(4-chlorothiazol-5-yl) 
vinyl]-3-cephem-4-carboxylic acid (cis-isomer) 
p-methyoxybenzyl ester 

p-Methoxybenzyl 7-phenylacetamido-3-[2-(4-chloro- 
thiazol-5-yl)vinyl]-3-cephem-4-carboxylate (cis-isomer) 
(2.452 g, 4.21 mmol) as prepared in the above Reference 
Example 5 was dissolved in methylene chloride (10 ml). 
The resultant solution was poured into a solution of 
phosphorus pentachloride (2.630 g, 12.63 mmol) and 
pyridine (3.4 ml, 42 mmol) in methylene chloride (40 
ml) at —30° C. under cooling. The reaction solution 
obtained was stirred for 3 hours under ice-cooling and 
poured into methanol (40 ml) as pre-cooled to — 30° C, 
followed by stirring the resultant mixture for 1 hour at 
ambient temperature. The mixture was then added into 
a mixture of saturated aqueous sodium chloride (100 ml) 
and methylene chloride (100 ml) and stirred for 1 hour. 
The mixture obtained was left until it separated into the 
aqueous phase and organic solvent phase. The aqueous 
phase was separated and extracted with methylene 
chloride (50 ml). The extract in methylene chloride was 
added to the above organic solvent phase, which was 
then washed with saturated aqueous sodium hydrogen 
carbonate, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue ob- 
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tained was purified by flash-column chromatography 
on a column of silica-gel (Wako-gel C-300) as devel- 
oped with benzene-ethyl acetate (3:1) as fluent. The 
tided compound was obtained (yield 1.543 g, 79%). 

NMR, 8 (CDC1 3 ): 1.75 (2H, broad s), 3.20 (1H, d, 5 
J= 18 Hz), 3.44 (1H, d, J= 18 Hz), 3,75 (3H, s), 4.77 (1H, 
d, J=5 Hz), 4.97 (1H, d, J=5 Hz), 5.08 (2H, s), 6.31 (1H, 
d, J= 12 Hz), 6.53 (1H, d, J= 12 Hz), 6.7-6.85 (2H, m), 
7.1-7.25 (2H, m), 8.50 (1H, s). 

REFERENCE EXAMPLE 7 10 

Production of 
7-phenylacetamido-3-[2-(2,4-dichlorothiazol-5- 
yl)vinyl]-3-cephem-4-carboxylic acid (cis-isomer) 

p-methoxybenzyl ester 15 

p-Methoxybenzyl 7-phenylacetamidc~3-chlorometh- 
yl-3-cephem-4-carboxylate was reacted with 2;4- 
dichloro-thiazol-5-yl-carboaldehyde as obtained in the 
Reference Example 4, in the same manner as in the 
Reference Example 5. The titled compound was pro- 20 
duced in a yield of 78%. 

NMR, 8 (CDCI3): 3.19 (1H, d, J= 18 Hz), 3.40 (1H, d, 
J=18 Hz) ( 5.01 (1H, d, J=5 Hz), 5.09 (2H, s), 5.88 (1H, 
dd, J=5 Hz, 9 Hz), 6.10 (1H* d, J=9Hz), 6.22 (1H, d, 
J=12 Hz), 6.46 (1H, d, J=12 Hz), 7.7-7.85 (2H, m), 25 
7.1-7.45 (7H, m). 

REFERENCE EXAMPLE 8 
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Production of 7-amino-3-[2-(2,4-dichlorothiazol-5-yl 
vinyl]-3-cephem-4-carboxylic acid (cis-isomer) 
p-methoxybenzyl ester 

p-Methoxybenzyl 7-phenylacetamido-3-[2-(2,4- 
dicUorothiazol-5-yl)vmyl]-3-cephem-4-carboxylate 
(cis-isomer) was treated with phosphorus pentachloride 35 
and pyridine in the same manner as in the Reference 
Example 6 to afford the titled compound in a yield of 
73%. 

NMR, 5 (CDCI3): 180 (2H, broad s), 3.20 (1H, d, 
J= 18 Hz), 3.42 (1H, d, J= 18 Hz), 3.75 (3H, s), 4.79 (1H, m 
d, J=5 Hz), 4.98 (1H, d, J=5 Hz), 5.10 (2H, s), 6.26 (1H, 
d, J= 12 Hz), 6.44 (1H, d, J =12 Hz), 7.7-7.85 (2H, m), 
7.1-7.4 (7H, m). 

EXAMPLE 20 

Production of 45 
7-[2-methoxyinimo-2^2-tritylammothiazol-4- 
yl)acetamido]-3-[2<4-cWorothiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, cis-isomer) 

p-methoxybenzyl ester 5Q 

p-Methoxybenzyl 7-amino-3-[2-(4-chlorothiazol-5-yl) 
vinyl]-3-cephem-4-carboxylate (cis-isomer) (1.205 g, 
2.60 mmol) and 2-(2-tritylammothiazol)-2-methox- 
yimino-acetic acid (syn-isomer) (1.153 g, 2.60 mmol) 
were dissolved in methylene chloride (30 ml), to which 55 
were added pyridine (0.84 ml, 10.4 mmol) and then 
phosphorus oxychloride (0.33 ml, 3.64 mmol) at —20° 
C. under cooling. The reaction solution was stirred for 
20 minutes at 0° C. and poured into a mixture of ice- 
water (100 ml) and ethyl acetate (100 ml), followed by 60 
stirring. The mixture obtained was allowed to stand 
until it separated into the aqueous phase and organic 
phase. The organic phase was separated from the aque- 
ous phase, washed with saturated aqueous sodium hy- 
drogen carbonate, dried over anhydrous magnesium 65 
sulfate and then concentrated under reduced pressure. 
The residue obtained was purified by flash-column 
chromatography on a column of silica-gel (Wako-gel 



C-300) (50 g) as developed with benzene-ethyl acetate' 
(5:1) as eluent The titled compound was obtained (yield 
1.665 g, 72%). 

NMR, S (CDCI3): 3.20 (1H, d, J=18 Hz), 3.44 (1H, d, 
J=18 Hz), 3.76 (3H, s), 4.03 (3H, s), 5.07 (2H, s), 5.08 
(1H, d, J=5 Hz), 5.94 (1H, dd, J=5 Hz, 9 Hz), 6.33 (1H, 
d, J= 12 Hz), 6.59 (1H, d, J= 12 Hz), 6.7-7.4 (22H, m), 
8.50 (1H, s). 

EXAMPLE 21 

Production of 
7-[2-methoxyimmo-2^2-ammothiazol-4-yl)acetamido]- 
3-[2-(4^hlorothiazol-5-yl)vmyl]-3-cephem-4-carboxylic 
acid (syn-isomer, cis-isomer) sodium salt 

p-Methoxybenzyl 7-[2-methoxyimino-2-(2- 
tritylammothiazol-4-yl)acetnmido-3-[2-(4-chloro- 
thiazol-5-yI)vinyl]-3-cephem-4-carboxylate syn-isomer, 
cis-isomer) (0.856 g, 0.962 mmol) was dissolved in anis- 
ole (2 ml), to which was added dropwise trifluoroacetic 
acid (8 ml) under ice-cooling. The mixture obtained was 
stirred for 1 hour under ice-cooling and then admixed 
with isopropyl ether (50 ml) to deposit a precipitate. 
The precipitate was removed by filtration, washed with 
isopropyl ether and dried under reduced pressure. The 
titled compound (the carboxylic acid) was obtained in 
the form of its trifluoroacetate (0.586 g) (as an acid-addi- 
tion salt with trifluoroacetic acid). The compimd ob- 
tained was mixed water (3 ml) and sodium hydrogen 
carbonate (0.242 g), and the resulting solution was puri- 
fied by column-chromatography on a column of Diaion 
HP-20 as eluted with water and then with 30% aqueous 
acetone. The fractions of the eluate containing the de- 
sired compound were combined together and concen- 
trated under reduced pressure, followed by lyophiliza- 
tion. The titled compound was obtained (yield 0.433 g, 
82%). 

NMR, 6 (D2O): 3.43 (1H, d, J=18 Hz), 3.70 (1H, d, 
J= 18 Hz), 4.03 (3H, s), 5.42 (1H, d, J=5 Hz), 5.90 (1H, 
d, J=5 Hz), 6.48 (1H, d, J=12 Hz), 6.71 (1H, d, J=12 
Hz), 7.06 (1H, s), 8.87 (1H, s). 

EXAMPLE 22 

Production of 
7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)acetamido]- 
3-[2-(4-chlorothiazol-5-yl)vmyl]-3-c^hem-4-carrx)xylic 
acid (syn-isomer, cis-isomer) pivaloyloxymethyl ester 

7-[2-Methoxyimmo-2-ammothiazol-4-yl)acetamido]- 
3-[2<4-cUorothiazol-5yl-)vmyl]-3-cephem-4-carboxylic 
acid (syn-isomer, cis-isomer) sodium salt (0.104 g, 0.188 
mmol) was dissolved in dimethylformamide (3 ml). 
Under ice-cooling, the resultant solution was admixed 
with a solution of iodomethyl pivalate in dimethylform- 
amide (1 ml), and the mixture obtained was stirred for 
10 minutes. To the reaction solution were added ice- 
water (20 ml) and ethyl acetate (20 ml). The resulting 
mixture was well agitated and then allowed to stand 
until it separated into the aqueous phase and organic 
phase. The organic phase was separated from the aque- 
ous phase, washed twice with 10 ml-portions of water 
and with 10 ml of saturated aqueous sodium chloride, 
dried over anhydrous magnesium sulfate and then con- 
centrated under reduced pressure. The residue obtained 
was purified by flash-column chromatography on a 
column of silica-gel (Wako-gel C-300) (10 g) as eluted 
with ethyl acetate. The titled compound was afforded 
(yield 0.940 g, 78%). 
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NMR, 8 (CDCh): 1.13 (9H, s), 3.30 (1H, d, J=18 
Hz), 3.51 (1H, d, J= 18 Hz), 5.17 (1H, d, J=5 Hz), 5.43 
(2H, broad s), 5.75 (1H, d, J=6 Hz), 5.80 (1H, d, J=6 
Hz), 6.06 (1H, dd, J=5 Hz), 6.40 (1H, d, J= 12 Hz), 6.66 
(1H, d, J=12 Hz), 6.78 (1H, s), 7.65 (1H, d, J=9 Hz), 
8.54 (1H, s). 

EXAMPLE 23-28 

The following compounds were produced in the 
same manner as in Example 20 described above. 10 

Example 23 

7-[2-methoxyiinino-2^2-tritylaimnothiazol-4-yl) 
acetaniido]-3-[2^thiazol-2-yl)vmyl]-3K^phem-4-car- 
boxy lie acid (syn-isomer, trans-isomer) diphenylmethyl 15 
ester (Yield 72%). 

NMR, 8 (CDC1 3 ): 3.45 (1H, d, J= 18 Hz), 3.67 (1H, d, 
J= 18 Hz), 4.04 (3H, s), 5.16 (1H, d, J=5 Hz), 5.97 (1H, 
dd, J=5 Hz, 9 Hz), 6.58 (1H, s), 6.73 (1H, s), 6.85 (1H, 
s), 6.9-7.5 (29H, m), 7.74 (1H, d, J=3 Hz). 20 

EXAMPLE 24 

7-[2-methoxyinimo-2<2-tritylanimothiazol-4-yl) 
acetammo]-3-[2^2-methylthiazol-5-yl)vinyl]-3-cephem- 
4-carboxylic acid (syn-isomer, trans-isomer) diphenyl- 25 
methyl ester (Yield 68%). 

NMR, 8 (CDCI3): 2.63 (3H, s), 3.56 (2H, broad s), 
4.04 (3H, s), 5.06 (1H, d, J=5 Hz), 5.88 (1H, dd, J=5 
Hz, 9 Hz), 6.73 (1H, s), 6.82 (1H, d, J= 16 Hz), 6.98 (1H, 
s), 7.0-7.5 (H29, m). EXAMPLE 25 30 

7-[2-methoxyimino-2^2-tritylaminothiazol-4-yl) 
acetamido]-3-[2^2-methylthiazol-5-yl)vinyl]-3-cephem- 
4-carboxilyc acid (syn-isomer, cis-isomer) diphenyl- 
methyl ester (Yield 76%). 

NMR, 8 (CDCI3): 2 60 (3H, s), 3.27 (1H, d, J=18 35 
Hz), 3.48 (1H, D, J=18 Hz), 4.04 (3H, s), 5.16 (1H, d, 
J=5 Hz), 5.97 (1H, dd, J=5 Hz, 9 Hz), 6.13 (1H, d, 
J= 12 Hz), 6.41 (1H, d, J= 12 Hz), 6.71 (1H, s), 6.85 (1H, 
s), 6.9-7.5 (28H, m). 

EXAMPLE 26 40 

7-[2-methoxyimmo-2-(2-tritylammothiazol-4-yl) 
ac^tamidol]-3-[2-(tm^ol-4-yl)vmyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, cis-isomer) p-methoxybenzyl 
ester (Yield 75%). 45 

NMR, 8 (CDCI3): 3.40 (1H, d, J= 18 Hz), 3.62 (1H, d, 
J=18 Hz), 3.77 (3H, s), 4.04 (3H, s), 5.10 (1H, d, J=5 
Hz), 5.11 (2H, s), 5.89 (1H, dd, J=5 Hz), 9 Hz), 6.53 
(2H, s), 6.7-7.5 (23H, m), 8.66 (1H, d, J=2Hz). 

EXAMPLE 27 50 

7-[2-methoxyimmo-2-(2-tritylammothiazol-4-yl) 
acetamido]-3-[2-(thiazol-5-yl)vinyl]-3^ephem-4-car- 
boxylic acid (syn-isomer, cis-isomer) diphenylmethyl 
ester (Yield 69%). 55 

NMR, 8 (CDCI3): 3.27 (1H, d, J= 18 Hz), 3.46 (1H, d, 
J= 18 Hz), 4.04 (1H, d, J=5 Hz), 5.96 (1H, dd, J=5 Hz, 
9 Hz), 6.23 (1H, d, J = 12 Hz), 6.50 (1H, d, J =12 Hz), 
6.71 (1H, s), 6.83 (1H, s), 6.9-7.5 (27H, m), 7.61 (1H, s), 
8.57 (1H, s>: 60 

EXAMPLE 28 

7-[2-methoxyimmo-2-(2-tritylammothiazol-4-yi) 
acetamido]-3-[2-(2,4-dicrdorothiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, cis-isomer) p- 65 
methoxy benzyl ester (Yield 81%). 

NMR, 8 (CDCI3): 3.21 (1H, d, J= 18Hz), 3.42 (1H, d, 
J=18 Hz), 3.76 (3H, s), 4.04 (3H, s), 5.09 (1H, d, J=5 



Hz), 5.11 (2H, s), 5.95 (1H, dd, J=5 Hz, 9 Hz), 6.25 (1H, 
d, J= 12 Hz), 6.47 (1H, d, J= 12 Hz), 6.7-7.4 (22H, m). 

EXAMPLE 29-34 

The following compounds in the form of sodium salt 
or trifluoroacetate were produced in the same manner 
as in the foregoing Example 21. 

EXAMPLE 29 

7-[2-methoxyimmo-2-(2-aminothiazol-4- 
yl)acetamido]-342-(thiazol-2-yl)vinyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, trans-isomer) sodium salt 
(Yield 82%). 

NMR, 8 (D 2 0): 3.82 (2H, broad s), 4.02 (3H, s), 5.32 
(1H, d, J=5 Hz), 5.85 (1H, d, J=5 Hz), 6.99 (1H, d, 
J = 16 Hz), 7.03 (1H, s), 7.46 (1H, d, J= 16 Hz), 7.49 (1H, 
d, J=3 Hz), 7.76 (1H, d, J=3 Hz). 

EXAMPLE 30 

7-[2-methoxyimmo-2^2-aminothiazol-4- 
yl)acetamido]-3-[2-(2-methylthiazo-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, trans-isomer) tri- 
fluoroacetate (Yield 88%). 

NMR, 8 (CD3SOCD3): 2.62 (3H, s), 3.75 (2H, broad 
s), 3.83 (3H, s), 5.18 (1H, d, J=5 Hz), 5.75 (1H, dd, J==5 
Hz, 9 Hz), 6.75 (1H, s), 7.13 (2H, s), 7.60 (1H, s), 9.58 
(1H, d, J=9 Hz). 

EXAMPLE 31 

7-[2-methoxyinimo-2-(2-aminothiazol-4- 
yl)acetamido]-3-[2-(2-methylthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, cis-isomer) trifluor- 
oacetate (Yield 78%). 

NMR, 8 (CD3SOCD3): 2.59 (3H, s), 3.41 (1H, d, 
J=* 18 Hz), 3.53 (1H, d, 18 Hz), 3.84 (3H, s), 5.28 (1H, 
d, J=5 Hz), 5.82 (1H, dd, J=5 Hz, J=9 Hz), 6.22 (1H, 
d, J=12 Hz), 6.63 (1H, d, J=12 Hz), 6.73 (1H, s), 7.57 
(1H, s), 9.60 (1H, d, J=9 Hz). 

EXAMPLE 32 

7-[2-methoxyimmo-2-(2-aminothiazol-4- 
yl)acetamMo]-3-[2-(thiazol^yl)vinyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, cis-isomer) sodium salt (Yield 
74%). 

NMR, 8 (D2O): 3.45 (1H, d, J=18 Hz), 3.58 (1H, d, 
J= 18 Hz), 4.03 (3H, s), 5.33 (1H, d, J=5 Hz), 5.84 (1H, 
d, J=5 Hz), 6.56 (1H, d, J=12 Hz), 6.71 (1H, d, J=12 
Hz), 7.06 (1H, s), 7.51 (1H, d, 3=2 Hz), 8.99 (1H, d, J=2 
Hz). 

EXAMPLE 33 

7-[2-methoxyimino-2-(2-aminothiazol-4- 
yi)acetaniido]-3-[2-(thiazol-5-yl)vinyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, cis-isomer) sodium salt (Yield 
78%). 

NMR, 8 (EhO): 3.48 (1H, d, J=18 Hz), 3.70 (1H, d, 
J= 18 Hz), 4.05 (1H, s), 5.45 (1H, d, 2J=5 Hz), 5.90 (1H, 
d, J=5 Hz), 6.39 (1H, d, J=12 Hz), 6.81 (1H, d, J=12 
Hz), 7.08 (1H, s), 7.86 (1H, s), 8.90 (1H, s). 

EXAMPLE 34 

7-[2-methoxyimmo-2-(2-aminothiazol-4- 
yl)acetanudo]-3-[2-(2,4-dichloix>thiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, cis-isomer) so- 
dium salt (Yield 78%). 

NMR, 8 (D2O): 3.46 (1H, d, J= 18 Hz), 3.67 (1H, d, 
J= 18 Hz), 4.04 (3H, s), 5.43 (1H, d, J=5 Hz), 5.91 (1H, 
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d, J = 5 Hz), 6.45 (IH, d, J=12 Hz), 6.64 (IH, d, J=12 
Hz), 7.08 (IH, s). 

EXAMPLES 35-39 

The following compounds were produced in the 
same manner as in Example 22 described hereinbefore. 

EXAMPLE 35 

7-[2-methoxyimmo-2K2-aminothiazol-4- 
yl)acetamido]-3-[2<2-methylthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, trans-isomer) (5- 
methyl-2-oxo-l,3-dioxolen-4-yl)methyl ester (Yield 
62%). 

NMR, 8 (CDC1 3 ): 2.21 (3H, s), 2.69 (3H, s). 3.65 (IH, 
d, J= 18 Hz), 3.75 (IH, d, J=18 Hz), 4.04 (3H, s), 4.93 
(IH, d, J= 16 Hz), 5.12 (IH, J=5 Hz), 5.14 (IH, d, J= 16 
Hz), 5.14 (2H, broad), 5.99 (IH, dd, J=5 Hz, J=9 Hz), 
6.81 (IH, s), 6.92 (IH, d, J=16 Hz), 7.24 (IH, d, J=16 
Hz), 7.53 (IH, s), 7.64 (IH, d, J=9 Hz). 

EXAMPLE 36 

7-[2-methoxyimino-2-(2-aminothiazol-4- 
yl)acetamido]-3-[2K2-methylthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, cis-isomer) (5-meth- 
yl-2-oxo-l,3-dioxolen-4-yl)methyl ester (Yield 69%). 

NMR, S (CDCh): 2.08 (3H, s), 2.64 (3H, s), 3.45 (IH, 
d, J = 18 Hz), 3.54 (IH, d, J=18 Hz), 4.04 (3H, s), 4.80 
(IH, d, J = 16 Hz), 4.99 (IH, d, J= 16 Hz), 5.22 (IH, d, 
J=5 Hz), 5.4 (2H, broad), 6.10 (dd, J=5 Hz, 9 Hz), 6.17 
(IH, d, J= 12 Hz), 6.60 (IH, d, J= 12 Hz), 6.78 (IH, s), 
7.46 (IH, s), 7.72 (IH, d, J=9 Hz). 

EXAMPLE 37 

7-[2-methoxyinimo-2K2-animothiazol-4- 
yl)acetamido]-3-[2Kthiazol^yl)vinyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, cis-isomer) pivaloylox- 
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6.02 (IH, dd, J=5 Hz, 9 Hz), 6.35 (IH, d, J = 12 Hz), 
6.68 (IH, d, J=12 Hz), 6.88 (IH, s), 7.41 (IH, d, J=9 
Hz), 7.75 (IH, s), 8.66 (IH, s). 

EXAMPLE 39 

7-[2-methoxyimmo-2-(2-ammothiazol-4- 
yl)acetamido]-3-[2-(2,4-dichlorothiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, cis-isomer) 
pivaloyloxymethyl ester (Yield 71%). 

NMR, 8 (CDCh): L16 (9H, s), 3.30 (IH, d, J=18 
Hz), 3.52 (IH, d, 1=18 Hz), 4.05 (3H, s), 5.16 (IH, d, 
J=6 Hz), 5.78 (IH, d, J=6 Hz), 5.81 (IH, d, J=6 Hz), 
6.05 (IH, dd, J=5 Hz, 9 Hz), 6.38 (IH, d, J=12 Hz), 
6.58 (IH, d, J=12 Hz), 6.91 (IH, s). 

What we claim is: 

1. A cephalosporin compound of the formula (I) 
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wherein R 1 is an amino group or a protected amino 
group; R 2 is a lower alkyl group, a carboxymethyl 
group or a protected carboxymethyl group; R 3 is a 
hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group; A is thiazolyl group, a lower-alkyl- 
thiazolyl group, a halo-thiazolyl group, or a 3-lower- 
alkylthiazolio group optionally substituted with one 
lower alkyl group, with an iodide or tirfluoroacetate 
counterion, and a pharmaceutically acceptable salt or 
ester of said cephalosporin compound. 

2. A cephalosporin compound as claimed in claim 1 
which if of the formula (Ic) 



«-< jri jT lcH=cHJr~j 

OR 2 CO2R 3 



ac) 



ymethyl ester (Yield 72%). 

NMR, 8 (CDCI3): 1.16 (9H, s), 3.48 (IH, d, J=18 
Hz), 3.68 (IH, d, J=18 Hz), 4.04 (3H, s), 5.16 (IH, d, 
J=5 Hz), 5.75 (IH, d, J=6 Hz), 5.86 (IH, d, J=6 Hz), 
5.94 (IH, dd, J=5 Hz, 9 Hz), 6.51 (IH, d, J=12 Hz), 
6.58 (IH, d, J=12 Hz), 6.88 (IH, s), 7.19 (IH, d, J=2 
Hz), 8.66 (IH, d, J=2 Hz). 



45 wherein R 1 is an amino group or a protected amino 
group, R 2 is a lower alkyl group, a carboxymethyl- 
group or a protected carboxymethyl group, and R 3 is a 
hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group. 

50 3. A cephalosporin compound as claimed in claim 1 
which is of the formula (Id) 
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EXAMPLE 38 

7-[2-methoxyimmo-2-(2-aminothiazol-4- 
yl)acetamido]-3-[2-(thiazol-5-yl)vinyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, cis-isomer) pivaloylox- 
ymethyl ester (Yield 76%). 65 

NMR, 8 (CDCI3): 1.13 (9H, s), 3.32 (IH, d, J=18 
Hz), 3.50 (IH, d, J=18 Hz), 4.04 (3H, s), 5.19 (IH, d, 
J=5 Hz), 5.74 (IH, d, J=6 Hz), 5.81 (IH, d, J=6 Hz), 



wherein R 1 is an amino group or a protected amino 
group, R 2 is a lower (Cj-C6) alkyl group, a carboxy- 
methyl group or a protected carboxymethyl group, R 3 
is a hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group, R is a lower alkyl group and X is an 
iodide ion or a trifluoroacetate ion. 

4. A cephalosporin compound as claimed in claim 1 
which is of the formula (Ie) 
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wherein R 1 is an amino group or a protected amino 
group, R 2 is a lower (C1-C3) alkyl group, a carboxy- 10 
methyl group, or a protected carboxymethyl group, R 3 
is a hydrogen atom, a salt-forming cation or a carboxyl- 
protecting group, and Y' is a hydrogen atom or a halo- 
gen atom* and n is a whole number of 1 or 2. 

5. A cephalosporin compound as claimed in claim 1 15 
which is of the formula (H) 



boxylic acid (syn-isomer, trans-isomer, or syn-isomer, 
cis-isomer), its sodium salt, its acid addition salt with 
trifluoroacetic acid, and its (5-methyl-2-oxo-l,3-diox- 
olene-4-yl)-methyl ester. 

9. A compound as claimed in claim 1 which is se- 
lected from the group consisting of 
7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)acetamido]- 

3-[2-(4-chlorothiazol-5-yl)vinyl]-3-cephem-4-car- 



N s d0 
/ ^Ji — C — CONH — 1 — f n n 

^ JT|| JT j-CH=CHJ^jt-CH 3 

S N S 

OR 2 CO2R 3 



wherein R 1 is an amino group or a protected amino 25 
group, R 2 is a lower (Ci-Ce) alkyl group, a carobox- 
ymethyl group or a protected carboxymethyl group, 
and R 3 is a hydrogen atom, a salt-forming cation or a 
carboxyl-protecting group. 

6. A compound as claimed in claims 1, 2, 3, 4 or 5 in 30 
which R 1 is an amino group, R 2 is a methyl group or a 
carboxymethyl group, and R 3 is sodium atom, benzhyd- 
ryl group, p-methoxy benzyl group, diphenylmethyl 
group, pivaloyloxymethyl group or (5-methyl-2-oxo- 
l,3-dioxolene-4-yl)-methyl group. 35 

7. A compound as claimed in claim 1 which is se- 
lected from the group consisting of 
7-[2-methoxymimo-2-(2-ammothiazol-4-yl)acetamido]- 

3-[2-(thiazol-2-yl)vinyl]-3-cephem-4-carboxyUc acid 
(syn-isomer, trans-isomer, or syn-isomer, cis-isomer); 40 

7-[2-methoxymimc-2-(2-animothiazol^yl)acetamido]- 
3-[2-(thiazol-4-yl)vinyl]-3-cephem-4-carboxylic acid 
(syn-isomer, cis-isomer) and its sodium salt and its 
pivaloyloxymethyl ester; and 

7-[2-memoxyiimrio-2-(2-ammothiazol-4-yl)acetamido]- 45 
3-[2-(thiazol-5-yl)vmyl]-3-cephem-4-carboxylic acid 
(syn-isomer, cis-isomer), it sodium salt, and its 
pivaloyloxymethyl ester. 

8. A compound as claimed in claim 1 which is se- 
lected from the group of consisting of 50 
7-[2-carboxymemoxyimmo-2-(2-ammothiazol-4- 

yl)acetamido]-3-[2-(4-methylthiazol-5-yl)vinyl]-3- 
cephem-4-carboxylic acid (syn-isomer, trans-isomer, 
or syn-isomer, cis-isomer) and its acid addition salt 
with trifluoroacetic acid, 55 

7-[2-t-butoxy<^rbonylmethoxymimo-2-(2-tritylamino- 
thiazol-^yl)acetamido]-3-[2-(4-methylthiazol-5- 
yl)vinyl]-3-cephem-4-carboxylic acid (syn-isomer, 
trans-isomer, or syn-isomer, cis-isomer); and 

7-[2-methoxyimmo-2-(2-ammothiazol-4-yl)acetamido]- 60 
3-[2-(2-methylthiazol-5-yl)vinyl]-3-cephem-4-car- 



boxylic acid (syn-isomer, cis-isomer), its sodium salt 
and its pivaloyloxymethyl ester; and 
7-[2-methoxymimo-2-(2-ammotm^ol^yl)acetainido]- 
3-[2-(2,4-dichlorothia2ol-5-yl)vinyl]-3-cephem-4-car- 
boxylic acid (syn-isomer, cis-isomer), it sodium salt 
and its pivaloyloxymethyl ester. 

10. A compound as claimed in claim 1 which is 7-[2- 
methoxyimmo-2-(2-ammothiazol-4-yl)acetamido]-3-[2- 
(3,4-dimethyl-5-thiazoUo)vmyl]-3-cephem-4-carboxylic 
acid (syn-isomer, trans-isomer, or syn-isomer, cis-iso- 
mer) iodide or its acid addition salt with trifluoroacetic 
ack|. 

(11. } 7-[2-methoxyimmo-2-(2-ammothiazol-4- 
yl)acetamido]-3-[2-(4-methylthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, cis-isomer) sodium 
sajt^ 

QL2 v ' 7-[2-methoxyimmo-2-(2-aminothiazol-4- 
y^^tamido]-3-[2-(4-methyltrn^ol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, cis-isomer) pivaloy- 
loxymethyl ester. 

13. A compound which is selected from the group 
consisting of 7-[2-methoxyimmo-2-(2-aminothiazol-4- 
yl)acetamido-3-[2-(4-memylthiazol-5-yl)vinyl]-3-ceph- 
em-4-carboxylic acid (syn-isomer, trans-isomer, or syn- 
isomer, cis-isomer), a sodium salt thereof, a pivaloylox- 
ymethyl ester thereof, a (5-methyl-2-oxo-l,3-dioxolene- 
4-yl)-methyl ester thereof and an acid addition salt 
thereof with trifluoroacetic acid. 

14. A pharmaceutical, antibacterial composition 
which comprises an antibacterially effective amount of 
the compound of the formula (I) as defined in claim 1 or 
the compound of the formula (Ic) to (If) as defined in 
anyone of claims 2 to 5 or a pharmaceu ticall y accept- 
able salt or ester thereof, as the active ingredient, in 
combination with a pharmaceutically acceptable carrier 
for the active ingredient. 
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Chronology for IND 53, 866 (Cefditoren Pivoxil) 


Date 


To/From 


Subject 


5/21/1997 


FDA/TAP 


Formal request for pre-IND meeting 


6/3/1997 


FDA/TAP 


Briefing document for Pre-IND meeting to be held 6/18/1997 


6/18/1997 




Pre-IND meeting held at FDA to discuss the clinical development 
plan for cefditoren 


6/30/1997 


FDA/TAP 


Revised list of comparators for TAP'S clinical trials for pharyngitis, 
sinusitis, bronchitis, pneumonia, and skin indications 


7/13/1997 


FDA/TAP 


Fax inquiring about the presentation of foreign reports done under 
GLP management and requesting a teleconference to discuss 
TAP's selection of comparators 


7/21/1997 


TAP/FDA 


Fax containing FDA response to TAP comparator selection for 
cefditoren clinical trials 


7/31/1997 


FDA/TAP 


Original submission of IND 


8/6/1997 


FDA/TAP 


Formal letter acknowledging receipt of the cefditoren pivoxil IND 


8/14/1997 


FDA/TAP 


E-mail request from medical reviewer for protocols included in the 
original IND to be submitted on diskette in Word Perfect 6.1 format 


8/18/1997 


FDA/TAP 


(IND Amendment 001 ) Response to FDA Request for Information 
regarding location of certain items in CMC section and clarification 
of organizational structure 


8/26/1997 


FDA/TAP 


Telephone call from FDA stating that the 30 day safety review of the 
initial IND submission will be complete on 9/1/1997 and that clinical 
trials may begin 


8/26/1997 


FDA/TAP 


(IND Amendment 002) Copies of protocols CEF-97-002 and CEF- 
97-003 in Word Perfect 6.1 Format 


8/26/1997 


FDA./TAP 


Telephone call from FDA requesting supplemental information on 
the crystalline cefditoren manufacturing method and the crystalline- 
to-amorphous manufacturing method 


8/27/1997 


FDA/TAP 


(IND Amendment 003) Response to FDA Request for Information: 
Supplemental details on final drug product manufacturing 


8/28/1997 


TAP/FDA 


Request via e-mail for three additional copies of volume 2 and two 
additional copies of volume 8 from original IND 


8/28/1997 


FDA/TAP 


Provided additional desk copies of certain volumes of the original 
IND submission in response to FDA request 


9/19/1997 


TAP/FDA 


Formal letter recognizing completion of IND review and request for 
more data and information 


9/30/1997 


TAP/FDA 


Copy of FDA meeting minutes from pre-IND meeting on 0/10/1 997 


10/16/1997 


FDA/TAP 


(IND Amendment 004) Responses to FDA Requests for Information 
from 9/19/1997 letter; Response from FDA Requested 


10/24/1997 


FDA/TAP 


(IND Amendment 005) Amendment to Amendment 004's cover 
letter 


10/24/1997 


TAP/FDA 


Formal letter containing CMC requests that should be addressed as 
the information becomes available 
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Date 


To/From Subject 


10/29/1997 


FDA/TAP 


(IND Amendment 006) New investigators, Amenaeo uku 
Responsibilities, CMC Information, Packaging, and Labeling for 
CEF-97-003 


11/17/1997 


FDA/ 1 Ar 


(IND Amendment 007) Amendment #1 to protocol ubr-y ( -uuo 


11/19/1997 

1 If 1 v i 1 WW 1 


FDA/TAP 


(IND Amendment 008) CEF-97-008 (New Protocol): Information 
including Investigator and CMC Information 


12/1/1997 


TAP/FDA 


Fax containing statistical comments for protocols CEF-97-003 and 
CEF-97-008 


12/1/1997 


FDA/TAP 


(IND Amendment 009) New investigators for CEF-97-003 


12/10/1997 


TAP/FDA 


Formal letter containing statistical comments regarding protocols 
CEF-97-003 and CEF-97-008 


12/11/1997 


FDA/TAP 


(IND Amendment 010) Obr-yz-oo* including Aaministrative 
Change #1 (New Protocol): Information including investigator and 
CMC Information 


12/12/1997 


FDA/TAP 


(IND Amendment 01 1) Response to hDA Kequest tor information in 
letter from Agency dated 10/24/1997: Detailed, stepwise method of 
drug substance synthesis 


12/22/1997 


FDA/TAP 


(IND Amendment 012) Cbh-97-012. Protocol amendment, new 
investigator and CMC Information 


1/5/1998 


FDA/TAP 


(IND Amendment 013) New and/or revised investigator information 

for multiple protocols; 

Administrative Change #1 to Gbh- 97-010 


1/16/1998 

lit V// 1 \J\if\J 


TAP/FDA 


Telephone call informing the Agency of TAP'S intent to pursue a 
pediatric indication and response from Dr. Chikami regarding 
superiority claims for cefditoren 


1/16/1998 


FDA/TAP 


(IND Amendment 014) Response to rUA Letter aatea iznu/iyyf 
regarding statistical comments on clinical protocols 


1/16/1998 


FDA/TAP 


Fax containing a list of amendments made to the IND through 
Amendment 014 


1/20/1998 


TAP/FDA 


E-mail requesting TAP to describe and clarity wnat tne company 
means by dose control studies 


1/21/1998 


FDA/TAP 


(IND Amendment 01 5) Amendment #1 to CEF-97-002 


1/23/1998 


TAP/FDA 


Biopharm comments regarding IND Amendment 004 


1/?fl/1QQft 


FDA/TAP 


(IND Amendment 016) Pharmacology and bioavailability information 
amendment 


1/30/1998 


FDA/TAP 


(IND Amendment 017) New and/or Revised Investigator Information 
for CEF-97-003, CEF-97-007, and CEr-97-00o 


WV1QQQ 

£.101 \ S7\7C7 


PnA/TAP 
rUrV 1 Mr 


Telephone call inquiring if the Agency would accept English 
summaries or just entire English translations of Japanese 
reTerenoco 


2/10/1998 


FDA/TAP 


(IND Amendment 018) Information on Lilly del Caribe 
Manufacturing; Transfer of Manufacturing Process from Meiji Seika 
Kaisha, Ltd. To Lilly del Caribe; CEF-97-013 (New Protocol): 
Investigator and CMC Information 


2/18/1998 


FDA/TAP 


(IND Amendment 019) Amendment #1 to CEF-97-008 and CEF-97- 
013 


2/19/1998 


FDA/TAP 


(IND Amendment 020) Microbiology Information Amendment 



Page 2 of 9 



Date 


To/From 


Subject 


3/5/1998 


FDA/TAP 


(IND Amendment 021) CEF-97-004 (New Protocol): Protocol, 
Investigator, and CMC Information; 

New and/or Revised Investigators for CEF-97-002, CEF-97-003, 
CEF-97-007, and CEF-97-008 


3/9/1998 


FDA/TAP 


(IND Amendment 022) CEF-97-006 (New Protocol): Protocol, 
Investigator, and CMC Information 


3/12/1998 


FDA/TAP 


(IND Amendment 023) CEF-97-005 (New Protocol incorporating 
Amendment 1 ): Protocol, Investigator, and CMC Information 


3/17/1998 


FDA/TAP 


(IND Amendment 024) CEF-97-010 (New Protocol): Protocol, 
Investigator, and CMC Information 


3/24/1998 


TAP/FDA 


Fax containing statistical comments regarding CEF-97-010 


3/25/1998 


FDA/TAP 


Fax containing response to FDA Fax dated 3/24/97 regarding 
statistical comments for CEF-97-010 


3/27/1998 


FDA/TAP 


(IND Amendment 025) Response to FDA Letter dated January 23, 
1998 concerning biopharmaceutical and clinical items 


3/30/1998 


FDA/TAP 


(IND Amendment 026) Amendment #2 to CEF-97-002; New and/or 
Revised Investigators for Multiple Protocols 


4/3/1998 


FDA/TAP 


(IND Amendment 027) Stability Data for PVK Tablets used in CEF- 
97-010 and CEF-97-008 protocols 


4/6/1998 


FDA/TAP 


(IND Amendment 028) Response to FDA Request for Information 
on statistics used and sample size calculations for certain protocols 


4/8/1998 


TAP/FDA 


Telephone call infoming TAP of two possible incorrect toxicology 
tables in the original IND 


4/20/1998 


FDA/TAP 


(IND Amendment 029) Correction to 2 toxicology tables submitted in 
oriqinal IND 


4/22/1998 


TAP/FDA 


Letter notifying Office of International Affiars of TAP's plans to ship 
cefditoren pivoxil tablets and Vantin to South Africa for Phase III 
clinical study 


4/22/1998 


TAP/FDA 


Telephone call to discuss whether pediatriac and adult cefditoren 
NDAs could be combined into one large submission 


5/1/1998 


FDA/TAP 


(IND Amendment 030) New and/or Revised Investigator Information 
for Multiple Protocols; 

Amendment #2 to CEF-97-003; Amendment #1 to CEF-97-004; 
Administrative Change #1 to CEF-97-008; Administrative Change 
#1 to CEF-97-010 


5/15/1998 


FDA/TAP 


(IND Amendment 031) Pharmacology, Toxicology, and Clinical 
Reports (39 total) 


5/18/1998 


FDA/TAP 


(IND Amendment 032) Method validation information to support 
Report No. 744-10 


5/22/1998 


FDA/TAP 


(IND Amendment 033) CEF-97-016 (New Protocol): Protocol, 
Investigator, and CMC Information 


6/2/1998 


FDA/TAP 


(IND Amendment 034) New and/or Revised Investigators for 
Multiple Protocols; Amendment #1 to CEF-97-007 


6/3/1998 


FDA/TAP 


(IND Amendment 035) CEF-97-015 (New Protocol): Protocol, 
Investigator, and CMC Information; 
Amendment #3 to CEF-97-002 


6/4/1998 


FDA/TAP 


(IND Amendment 036) Response to FDA Request for Information 
(from letter dated October 24, 1997); 
10 Chemistry reports for bulk cefditoren 
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Date 


To/From 


Subject 


6/9/1998 


FDA/TAP 


Letter providing authorization for FDA to make reference to 
information contained in IND for pediatric IND 


6/12/1998 


FDA/TAP 


(IND Amendment 037) CEF-97-009 (New Protocol): Protocol, 
Investigator, and CMC Information 


6/12/1998 


TAP/FDA 


Telephone Call stating that Duricef is acceptable as a comparator 
forCEF-97-011 


6/29/1998 


FDA/TAP 


(IND Amendment 038) CEF-97-01 1 (New Protocol): Protocol, 
Investigator, and CMC Information 


6/30/1998 


FDA/TAP 


(IND Amendment 039) CEF-97-01 4 (New Protocol Incorporating 
Amendment #1 ): Protocol. Investigator, and CMC Information 


7/1/1998 


FDA/TAP 


(IND Amendment 040) New and/or Revised Investigators for 
Multiple Protocols; 
Amendment #1 to CEF-97-009 


7/14/1998 


FDA/TAP 


(IND Amendment 041 ) Amendment #1 to CEF-97-01 1 


7/30/1998 


FDA/TAP 


(IND Amendment 042) Chemistry Information Amendment 


7/31/1998 


FDA/TAP 


(IND Amendment 043) New and/or Revised Investigators for 
Multiple Protocols 


8/11/1998 


FDA/TAP 


(IND Amendment 044) Formal request for CMC Meeting 


8/11/1998 


FDA/TAP 


Telephone call for 7 day telephone report of serious adverse event 


8/13/1998 


FDA/TAP 


(IND Amendment 045) 15 Day Adverse Drug Experience Alert 
Report 


8/19/1998 


TAP/FDA 


Telephone call informing TAP that CMC meeting requested with 
Aqency will take place on September 16, 1998 


8/21/1998 


FDA/TAP 


(IND Amendment 046) Pharmacology Information Amendment; 
Corrected Version of Reference Article 


8/28/1998 


FDA/TAP 


(IND Amendment 047) Increase Paddle Speed in Dissolution 
Testing 


8/31/1998 


FDA/TAP 


(IND Amendment 048) Briefing Document for September 16, 1998 
CMC Meeting 


9/1/1998 


FDA/TAP 


(IND Amendment 049) Initial Written Adverse Reaction Report 


9/2/1998 


FDA/TAP 


(IND Amendment 050) New and/or Revised Investigators for 
Multiple Protocols 


9/2/1998 


FDA/TAP 


Fax requesting comments on submission of foreign information for 
cefditoren pivoxil tablet NDA 


9/3/1998 


TAP/FDA 


Telephone call from Agency stating their comments regarding the 
fax of September 2, 1998 


9/8/1998 


FDA/TAP 


(IND Amendment 051 ) CEF-97-01 7 (New Protocol): Protocol, 
Investigator, and CMC Information 


9/16/1998 




CMC Meeting held at FDA to discuss manufacturing issues 


9/22/1998 


FDA/TAP 


(IND Amendment 052) 1998 Annual Report 


10/1/1998 


FDA/TAP 


(IND Amendment 053) New and/or Revised Investigators for 
Multiple Protocols 


10/8/1998 


FDA/TAP 


(IND Amendment 054) Amendment #1 to CEF-97-01 7 


10/14/1998 


FDA/TAP 


(IND Amendment 055) CMC Meeting minutes and overheads from 
9/16/98 (TAP'S Version); Request for FDA's meeting minutes 


10/14/1998 


FDA/TAP 


Telephone call for 7 day telephone report of serious adverse event 
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Date To/From Subject 


10/15/1 yyo 


TAP/FDA 


X^ilariKona rani lactinn fHarifipsitinri anH mnrp information flhout 7 
I Gicpnuric Call rGQUcoliny LflCHlllwallUM a I IU IMUIC iiiiui iiiauui i auuui i 

day IND Safety Report of October 14, 1998 


10/20/1 yyo 


FDA/TAP 


/imh AmonHmant O^fiA Initial Writfpn Arl\/PrQP Rpflptinn RPDOrt fPE 

#680) 


10/21/1998 


FDA/TAP 


/iKin AmanHmant H^TA Pharmapnlnnv/ATnYir'nlnnv Information 
I If NU /AlTlGllUi i lei 11 UO / ) i I leal 1 1 laLrtJiuyy/ I UAiOLHuyy n nui 1 1 lauui i 

Amendment 


1 0/30/1 998 


TAD/FHA 
I Ar/rUM 


Cov r\f CHA minnfac frrim PMP mo of inn holH ^pnfpmhpr 1fi 1QQ8 
rax OT rUA rninuicS irorii wiviw inetjuiiy mciu ocfjicniuci iu, if f u 


11/2/1998 


PRA/TAP 
rUM/ I Mr 


(IND Amendment 058) New and/or Revised Investigators for 
Multiple rrotocois 


11/16/1998 


FDA/TAP 


(IND Amendment 059) Toxicology Amendment: New related 
substances qualification 


1 1/20/1998 


FDA/TAP 


/imh AmonHmonf nfin\ Initial Writfpn AHv/pr^p Rpartion Rpoort (PE 
( IinL/ Mmenurneni uou ) ii much vv i luci i nuvci oc r\caomji i • i \n- 

#735) 


11/23/1998 


rU/V I Ar 


(liNU Mmenorneni uo i ) r\espurioG iu Myciioy o iqa uh o/ 10/570 


11/24/1998 


rUA/ I Ar 


(IND Amendment 062) CEF-98-023 (New Protocol): Protocol, 
invesngator, ana uivil/ inTunncuiun 


12/1/1998 


TAP/FDA 


Fax containing list of US centers that conduct blister fluid studies 

/rr\e*r\r\r\r\\r\rt \ /AirQIYI d i 1 mn 1 inct frYMTI TAP ITiaHp HII MnVPfll h)Pf / 0 

t responuing lO VulCciTldll i c^Ucol 1 1 Ul ll I nr iuguc um imuvcmiuci 

1998) 


^ o ia ia nno 

12/1/1998 


FDA/TAP 


/IMH AmonHmant Md\a/ anH/nr RpwiqpH Inv/P^tinfltox^ for 

Multiple Protocols 


12/8/1998 


FDA/TAP 


/iMn AmonHmont nfi^ Rpni ipQt for Rp^nnn«;p hv FDA reaardina 
revision of clinical response definitions 


12/1 1/1998 


FDA/TAP 


/impi AmonHmont nfi*^\ Pocnrtncp tn FHA Rpniipcit for Information 

UINU MrnenuiTlCI U \JOD) rxcopuiloc VJ • ur\ rxcijucoi iui ii iiui itianui i 

from 9/16/98 CMC meeting 


12/14/1998 


FDA/TAP 


/iMn AmonHmont nfif^ ppni ipet for Rp^non^p hv FDA rGoardino 

^IINU Amenumeni UOO^ r\oqUt?ol IUI r\co|JUlloe uy run i cyai vjm iy 

CAN DA and Section 1 1 waiver for NDA 


•4 O/^ CIA f\f\Q 

12/15/1998 


TAP/FDA 


Ta\ <ar\hr\r»£k rail etofinn that tho Anpnn/ Will hp PlV/Pil^hlP for a 

I eiepnone can stating inat ine Myciiuy win uc avaucauic iui a 
teleconference reaardinq carnitine on January 20, 1999 


12/15/1998 


TAP/FDA 


Fax requesting documents in preparation for carnitine 
teleconference 


12/28/1998 


FDA/TAP 


/IMPl Amonrlmani HR7\ KIova/ anrl/nr RpWIQPrl ln\/P^tinPltor^ for 
UINU MmenumGni UOf ) INcW ctllU/Ui rxcviocu invcouyaiuio ivi 

Multiple Protocols 


12/29/1998 


FDA/TAP 


/IMH AmonHmanl Oftft\ Qacnnnco tn PRA rpfll tPQt from Q/1 fi/Qft 

(Iinu Amenomeni voo) r\esponse io rur\ icquc&i uum ??/ io/^o 
CMC meeting: Entire product catalog from Nippon Chemical 


1/7/1999 


CHA/TAD 

rUA/ I Ar 


E-mail to Project Manager regarding carnitine teleconference 

nlUn/^AAo rnrvtin^Ar r\f rani tact fnr Pl™^ A PHmmontc On Af^TA OC Q 

attendees, remmoer or request tor ruA oui i u hci no ui i r\v^ i rv ao a 
starting material, and reminder of request for FDA comments on 
clinical aennitions 


1/8/1999 


CRA/TAD 

rUA/ 1 Ar 


Response to FDA fax dated 12/15/98 consisting of further 
inTormation regaroing carnitine dnu uunouuaiu ^vo 


1/91/1QQQ 


TAP/FDA 


E-mail from Project Manager stating Dr. Shetty's response to TAP'S 
submission on 12/1 1/98 regarding ACTA as starting material 


1/22/1999 


FDA/TAP 


E-mail to Project Manager requesting clarification of the FDA 
response to ACTA as a starting material dated 1/21/99 


1/25/1999 


FDA/TAP 


(IND Amendment 069) Follow Up #1 to a Written Adverse Reaction 
Report 


1/27/1999 


FDA/TAP 


(IND Amendment 070) Amendment #2 to Protocol CEF-97-004 
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Date 


To/From Subject 


1/29/1999 


rn a rr A D 

FDA/I Ar 


(IND Amendment 071) Response to FDA Request: Justification of 
dissolution method 


1/29/1999 


FDA/TAP 


Telephone call to Project Manager requesting FDA comments on 
clinical definitions (received a response; ana oidimoduun un 
submitting foreign references to the upcoming NDA 


2/2/1999 


rpi A IT A D 

FDA/TAP 


(IND Amendment 072) New and/or Revised Investigators for 
Multiple Protocols 


2/9/1999 


T AD/CTPl A 

I Ar/rUA 


E-mail from Project Manager stating she will be on maternity leave 
ano naming tne inienm projeci maiidyei 


2/19/1999 


rn A /T A D 

rUA/ I Ar 


(IND Amendment 073) Response to Info Request and Request for 

rj r\ A DAf>rvAnon mn^rrlinn APTA oc ctorti nn mf)t^ri£)l 

rUA Kesponse regaramg au i m ab bidmny maiciicai 


2/24/1999 


FDA/TAP 


Fax and e-mail requesting Dr. Ross to review and comment on the 
mooiTicauon or ciinicai aeriniiionb in ooiuiiuicii pivuAii oiuuico 


3/1/1999 


FDA/TAP 


(IND Amenomeni U/4J rview ana/or r\ovi&cu niveouyaujio iui 
Multiple Protocols 


3/4/1999 


rn a rr a d 
FDA/ 1 AP 


(IND Amendment 075) CEF-97-018 (New Protocol): Protocol, 
Investigator, ana uivio imormaiion 


3/23/1999 


TAP/FDA 


Telephone call from Dr. Shetty regarding ACTA as a starting 
material and questions about GCLE 


4/1/1999 


FDA/TAP 


(IND Amendment 076) New and/or Revised Investigators for 
Multiple Protocols 


5/3/1999 


FDA/TAP 


/|Kir-\ A mnnWmAnt A77\ Amanrimant O f<-\ r^PF-Q7-nn7' 

(INU Amenoment u/ / ) Amenameni tt£ 10 ucr-»f-uyi , 
Amendments #2 and #3 to CEF-97-014;New and/or Revised 
Investigators for Multiple Protocols 


5/26/1999 


FDA/TAP 


(IND Amendment \jf o) New ana/or Kevisea inve&uydiui& iui 
Multiple Protocols 


6/3/1999 


t a n/cn A 
TAP/ FDA 


Telephone call from Dr. Kenneth Seethaler concerning toxicology 
reports 


6/7/1999 


FDA/TAP 


(IND Amendment u/y) Kequesi Tor uauendme review 


6/14/1999 


FDA/TAP 


Telephone call to Project Manager to discuss the Pre-NDA 
meetings , outstanding requests 10 me Mgency, unu Mfinudi rwpuu 
Waiver, and enqlish translations of batch records 


6/15/1999 


FDA/.TAP 


Return of Dr. Seethaler's telephone call from 6/3/99 regarding 
specification tor related suosiance ro in toxicology rt?puu o^o/ io 


6/17/1999 


r— r*\ a /t a 

FDA/TAP 


(IND Amendment 080) Request tor rre-NUA meeungs 


6/17/1999 


FDA/TAP 


(IND Amendment 081 ) CEF-98-030 (New Protocol): Protocol, 
Investigator, and CMC Information 


6/28/1999 


FDA/TAP 


Telephone call to Project Manager regarding Pre-NDA CMC and 
rliniral/CANDA meetinas and reauestinq updates on carnitine, 
tradename review, & clinical definitions 


7/12/1999 


FDA/TAP 


(IND Amendment 082) New and/or Revised Investigators for 
Multiple Protocols 


7/13/1999 


FDA/TAP 


(IND Amendment 083) Briefing Document for 8/4/99/98 Pre-NDA 
CMC Meeting 


7/14/1999 


TAP/FDA 


Telephone call from Project Manager regarding tradename review 
status 
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Date To/From Subject 


7/19/1999 


FDA/TAP 


Telephone call to Project Manager to follow-up on annual report 
waiver, CMC Pre-NDA Meeting, and modification of clinical 
definitions 


7/19/1999 


FDA/TAP 


(IND Amendment 084) Response to FDA Request: Info, relating to 
GCLE to Access ACTA as starting material 


7/26/1999 


FDA/TAP 


Fax to Project Manager consisting of revised Points of Discussion 
(from Briefing Document or f/io/yy; tor rre-rMUA meeting 


7/27/1999 


FDA/1 AP 


(IND Amendment Uoo; loxicoiogy, rnarmacoiogy, ana Metauoiism 
Reports 


7/30/1999 


FDA/TAP 


(IND Amendment 086) New and/or Revised Investigators for 
Multiple Protocols 


8/2/1999 


FDA/TAP 


(IND Amendment 087) CEF-99-032 (New Protocol): Protocol, 
Investigator, and CMC Information 


8/3/1999 


FDA/TAP 


(IND Amendment Uoo) brieting uocument ror rre-iNUA Meeting 
(Preclinical, Micro., and Clincal) on 8/26/99 


8/4/1999 




CMC Pre-NDA Meeting 


8/9/1999 


TAP/FDA 


Fax from Project Manager stating FDA attendees for Pre-NDA 
Meeting (CMC) and Pre-NDA Meeting (Clinical) 


8/10/1999 


FDA/TAP 


Telephone call to Project Manager regarding clarification on FDA's 
comments at pre-NDA meeting about additional dissolution data to 
justify method change 


8/12/1999 


1" a o /r* r*\ a 

TAP/FDA 


Telephone call from Project Manager stating the Diopnarm reviewer 
requesting a more complete dissolution profile for FDA acceptance 
of paddle speed change 


8/12/1999 


TAP/FDA 


Telephone call to Product Manager and Medical Reviewer 
requesting documents ror unnicai rTe-iNUA Meeting ^Japanese ri, 
TAP'S draft PI, further information on the CAP studies, post- 
marketing surveillance irom Meiji & contents ot urieiing aocument 
on diskette) 


8/13/1999 


TAP/FDA 


Telephone call from Meoicai Keviewer requesting electronic copies 
of protocols in preparation for Clinical Pre-NDA Meeting 


8/13/1999 


FDA/TAP 


(IND Amendment 089) Response to rUA Kequest. rour cimicai 
protocols on diskette 


8/17/1999 


FDA/TAP 


(IND Amendment 090) Response to FDA Request. Meiji beiKa 
Kaisha's Post Marketing Surveillance Report 


8/17/1999 


FDA/TAP 


(Desk Copy) FDA Request for Clinical Pre-NDA briefing document 
on diskette and the MEIACT PSUR 


8/23/1999 


FDA/TAP 


Telephone call to Proejct Manager to discuss the contents of the 
Clinical Pre-NDA Meeting 


8/25/1999 


TAP/FHA 
1 Mr/ r Un 


Fax from Project Manager containing minutes from 8/4/99 CMC Pre- 
in Un ivieeiiny 


8/26/1999 




Clinical Pre-NDA Meeting 


8/31/1999 


FDA/TAP 


(IND Amendment 091) New and/or Revised Investigators for 
Multiple Protocols 


9/7/1999 


FDA/TAP 


(IND Amendment 092) CMC Pre-NDA Meeting Minutes from 8/4/99 
(TAP'S version) 


9/10/1999 


FDA/TAP 


(IND Amendment 093) Clinical Information Amendment: Drug 
Metabolism Report No. 2 (for Study CEF-97-012) 
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Date 


To/From 


Subject 


9/28/1999 


FDA/TAP 


(IND Amendment 094) Drug Metabolism, Pharmacokinetic, 
Analytical Method, and Microbiology Reports 


9/30/1999 


FDA/TAP 


(IND Amendment 095) Annual Report for reporting period 8/1/98 - 
7/31/99 


10/1/1999 


FDA/TAP 


(IND Amendment 096) Revised Investigators for Multiple Protocols 


10/6/1999 


FDA/TAP 


Telephone call to Project Manager to follow-up on some outstanding 
questions regarding the NDA and to discuss TAP's strategy for the 
CAP indication 


10/25/1999 


FDA/TAP 


Telephone call to Project Manager regarding the filing of issued and 
draft patents 


10/26/1999 


TAP/FDA 


Fax from Project Manager containing minutes from 8/26/99 Clinical 
Pre-NDA Meeting 


10/26/1999 


TAP/FDA 


Formal letter stating that the proposed name Spectracef is 
acceptable 


10/28/1999 


FDA/TAP 


(IND Amendment 097) Revised Investigators for Multiple Protocols 


11/3/1999 


FDA/TAP 


Telephone call to Susan Lang regarding the LOD increase in the 
foil/foil blister packaging 


11/10/1999 


FDA/TAP 


Telephone call to Susan Lang regarding the reporting of stability 
data for container/closure systems not intended for marketing 


11/18/1999 


FDA/TAP 


(IND Amendment 098) Revised LOS Specification 


12/1/1999 


FDA/TAP 


(IND Amendment 099) New and/or Revised Investigators for 
Multiple Protocols 


12/6/1999 


FDA/TAP 


Telephone call to Project Manager informing the Division of the 
intent to omit the results for 3 investigators.from the safety and 
efficacy analyses in the NDA 


12/10/1999 


FDA/TAP 


(IND Amendment 100) Follow-Up from CMC Pre-NDA Meeting: 
Dissolution Justification Report 


12/14/1999 


TAP/FDA 


Telephone call from Project Manager clarifying the proper location 
for the deferral from pediatric studies in the NDA 


12/20/1999 


FDA/TAP 


(IND Amendment 101) Discrepancy between TAP'S and FDA's 
Clinical Pre-NDA meeting minutes 


1/4/2000 


FDA/TAP 


(IND Amendment 102) Protocol Amendment: Study CEF-97-002 
Amd. No. 4; Study CEF-97-006 Amd. No. 1; Investigators 


1/28/2000 


FDA/TAP 


(IND Amendment 103) New and/or Revised Investigators for 
Mulitple Protocols 


3/30/2000 


FDA/TAP 


(IND Amendment 104) New and/or Revised Investigators for 
Mulitple Protocols 


4/13/2000 


FDA/TAP 


(IND Amendment 105) IND Safety Report - Initial Written Report 


5/1/2000 


FDA/TAP 


(IND Amendment 106) Sponsor Name Change 


5/1/2000 


FDA/TAP 


(IND Amendment 107) IND Safety Report - Follow-up Report #1 


5/5/2000 


FDA/TAP 


(IND Amendment 108) New and/or Revised Investigators for 
Mulitple Protocols 


6/1/2000 


FDA/TAP 


(IND Amendment 109) New and/or Revised Investigators for 
Mulitple Protocols 


6/13/2000 


FDA/TAP 


(IND Amendment 110) IND Safety Report - Initial Written Report 
and Follow-up Report #1 


6/19/2000 


FDA/TAP 


(IND Amendment 1 1 1 ) IND Safety Report - Initial Written Report 
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Date 


To/From 


Subject 


7/11/2000 


FDA/TAP 


(IND Amendment 1 12) New and/or Revised Investigators for 
Multiple Protocols 


7/12/2000 


FDA/TAP 


(IND Amendment 113) IND Safety Report - Follow-up #2 


8/1/2000 


FDA/TAP 


(IND Amendment 1 14) Request for Study Design Review: Study 
CEF-00-034 Cefditoren vs. Levaquin 


8/4/2000 


FDA/TAP 


(IND Amendment 115) Protocol Amendment: Change to Protocol 
for CEF-97-006 Amd. No. 2; Investigators 


8/8/2000 


FDA/TAP 


(IND Amendment 116) IND Safety Report - Follow-up #1 


8/23/2000 


FDA/TAP 


(IND Amendment 117) IND Safety Report - Follow-up #2 


8/30/2000 


FDA/TAP 


(IND Amendment 118) New and/or Revised Investigators for 
Mulitple Protocols 


9/12/2000 


FDA/TAP 


(IND Amendment 119) Request for Protocol Review: Study CEF-00- 
034 Cefditoren vs. Levaquin 


9/29/2000 


FDA/TAP 


(IND Amendment 120) 2000 Annual Report 


10/2/2000 


FDA/TAP 


(IND Amendment 121) New and/or Revised Investigators for 
Mulitple Protocols 


11/1/2000 


FDA/TAP 


(IND Amendment 122) New and/or Revised Investigators for 
Mulitple Protocols 


11/15/2000 


FDA/TAP 


(IND Amendment 123) IND Safety Report-Follow-up #2 


12/1/2000 


FDA/TAP 


(IND Amendment 124) New and/or Revised Investigators for 
Mulitple Protocols 


12/29/2000 


FDA/TAP 


(IND Amendment 125) New and/or Revised Investigators for 
Mulitple Protocols 


1/23/2001 


FDA/TAP 


(IND Amendment 126) Clinical - Study Report CEF-97-002 Cross 
Reference Letter 


2/1/2001 


FDA/TAP 


(IND Amendment 127) New and/or Revised Investigators for CEF- 
97-006 


2/5/2001 


FDA/TAP 


(IND Amendment 128) Update Section 7.2.1 (Name and Address 
of Manufacturer) of original IND 


3/1/2001 


FDA/TAP 


(IND Amendment 129) Revised Investigators for CEF-97-006 


4/2/2001 


FDA/TAP 


(IND Amendment 130) Revised Investigators for CEF-97-006 


5/1/2001 


FDA/TAP 


(IND Amendment 131) Revised Investigators for CEF-97-006 


7/2/2001 


FDA./TAP 


(IND Amendment 132) Revised Investigators for CEF-97-006 
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Date 






12/28/1999 


FDA/TAP 


Original submission of NDA. 


12/30/1999 


FDA/TAP 


Telephone call to Project Manager to confirm receipt of NDA 


1/4/2000 


TAP/FDA 


Telephone call from Project Manager stating tne uivision s receipt ot 
the requisite volumes; FDA request of additional copies of certain 
NDA volumes; I Ar descriDea tne contents ot me electronic inua 
that would be provided by 2/1/00 


1/5/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 1/4/2000: Additional 
copies of certain NDA volumes 


1/5/2000 


TAP/FDA 


Telephone call from Randy Levin to obtain clarity regarding the 
electronic media included in the NDA and the data-CANDA 


1/6/2000 


FDA/TAP 


I elepnone call to Kanoy Levin to aiscuss tne electronic aaia sets to 
be submitted in the data-CANDA 


1/10/2000 


TAP/FDA 


Telephone call from Dr. Shetty requesting the location of the Method 
Validation package and the facility contact names (and registration 
numbers) in the NDA 


1/10/2000 


FDA/TAP 


Letter to Dr. Shetty containing the tacility estaoiisnment numoers tor 
the companies involved in the manufacture, control, testing, and 
packaging 


1/11/2000 


FDA/TAP 


I elepnone can to rroject Manager inquiring it ur. oneuy wdb duie 10 
find the Methods Validation Package and confirming the Division's 
request tor stability oata in txcei Tormai 


1/12/2000 


TAP/FDA 


Telephone from Dr. Shetty to clarify the role of Lilly del Caribe and 
the address of the Meiji manufacturing site 


1/12/2000 


FDA/TAP 


Letter to ur. onetty containing tne tuii aaaress ot me ivieiji 
manufacturing site and the relationship between Ceph International 
and Lilly del Caribe 


1/12/2000 


FDA/TAP 


hax to ur. bnetty ot teiepnone minutes irom i&iHfw regarding me 
proper location of deferral from pediatric studies in the NDA 


1/18/2000 


TAP/FDA 


Telephone call from Dr. Shetty regarding the addresses and 
registration information for Meiji's Gifu plant and Ceph International 


1/18/2000 


FDA/TAP 


l elepnone can to urug Listing umce inqumng aoout tne regisiranon 
information for the Meiji Gifu plant and Ceph International 


1/18/2000 


TAP/FDA 


Telephone calls from Project Manager regarding the location of the 
Environmental Assessment in the NDA and to clarify Dr. Shetty's 
rnnfi iQinn ahm it thp rpni<;tratifin information for Meiii's Gifu Dlant and 
Ceph International 


1/27/2000 


TAP/FDA 


Letter acknowledging the receipt of the NDA for Spectracef 


1/28/2000 


FDA/TAP 


(NDA Amendment 001) PDF versions of volumes submitted with 
original NDA plus several review aids 


1/28/2000 


FDA/TAP 


Telephone call to Project Manager inquiring if there were any 
outstanding issues, contents of 4-month Safety Update, and the 
timing of an updated stability report 
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Pate 


tp/Frpm 


. . ■ - Subject 


2/2/2000 


TAP/FDA 


Telephone call from Project Manager confirming the Division's 
receipt of the electronic media submission of 1/28/00 and 
requesting the establishment of a confidential e-mail link between 
Donna Helms and Project Manager 


2/3/2000 


TAP/FDA 


Telephone call from Dr. Mathew Thomas requesting information 
about investigators in order to initiate inspection process 


2/8/2000 


TAP/FDA 


Telephone call from Randy Levin stating that the CD-ROMs 
supplied to the FDA were not properly formatted for archiving 


2/9/2000 


FDA/TAP 


(Desk Copy to DSI) Response to Dr. Thomas' telephone request on 
2/3/2000: Investigator listings and Audit/Monitor Information 


2/9/2000 


TAP/FDA 


Telephone call from Project Manager stating that the FDA was 
missing certain volumes of the NDA 


2/10/2000 


TAP/FDA 


Telephone call from Project Manager following up from call on 
2/9/2000 stating that the statistical reviewers had lost the volumes 
and requested additional copies be sent 


2/10/2000 


FDA/TAP 


Telephone call to Randy Levin to follow-up on communications from 
1/5/2000, 1/6/2000, and 2/9/2000 


2/10/2000 


FDA/TAP 


(NDA Amendment 002) Response to telephone call on 2/8/2000: 
SAS Transport Files: CRFs for ISE and ISS - Studies 009 and 01 1 


2/11/2000 


FDA/TAP 


Telephone call to Project Manager to confirm that the NDA was 
fileable 


2/11/2000 


TAP/FDA 


Telephone call from Project Manager inquiring about the location of 
certain items within the NDA, safety information in the ISS, and a 
request to reformat data from skin studies 


2/11/2000 


TAP/FDA 


Fax from Project Manager containing an example of how the data 
for the skin studies should be reformated 


2/11/2000 


FDA/TAP 


(General Correspondence) Letter fulfilling request on 2/11/00 to 
clarify the information contained in the ISS 


2/14/2000 


FDA/TAP 


(Desk Copy) Additional copies of NDA volumes missing as per the 
request of 2/10/2000 


2/14/2000 


TAP/FDA 


Letter from FDA stating the FDA will be performing method 
validation studies on Spectracef and requesting the appropriate 
materials/documents to do so 


2/15/2000 


TAP/FDA 


Letter pre-announcing the inspection of Meiji Seika Kaisha s Gifu 
plant 


2/16/2000 


FDA/TAP 


Telephone call to Dr. Thomas to confirm his receipt of the 
submission made on 2/9/00; Dr. Thomas requested a copy of the 
summary for each pivotal clinical study and monitor site reports for 
certain investigators 


2/16/2000 


FDA/TAP 


(Desk Copy to DSI) Respose to Dr. Thomas' Request of 2/16/00: 
Summaries for Pivotal Clinical Studies 


2/16/2000 


FDA/TAP 


Telephone call to Project Manager regarding 356h, electronic 
media, and data presentation 


2/16/2000 


FDA/TAP 


Telephone call to Project Manager inquiring whether the facility 
address for Ceph had been entered into the computer at the FDA 
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Pate 


Tip/From 


Subject . . . . 


£.1 1 D/zlUUU 


FHA/TAP 


Tolonhnno ir\ Prrwor^t Mananor to riAnfirm rpppint of thp 
1 Cicpi lUilo Uall IU rlUJcOl IVIdfldyoi IU lAJiliiuii I ci/Cipi ui u ic 

submission made on 2/14/00; FDA response to TAP'S request for 
the content of the Safety Update 




PHATTAP 
rU/V 1 Mr 


Tolonhnno na\\ tn KIR A fViorHinsator at Phiiariplnhia Pharmaopi itioal 
1 olcUl lUllo Uall IU IN L/AA OUUI Ull IdlLM dl i 1 IlldUOlfJl lid i I Idi 1 1 laocuuuoi 

Laboratory regarding the HPLC column used for cefditoren assay 
ana reiaieu ouuoianceo rncinuu 


2/17/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request of 2/1 1/00: Reformatted 
tables for clinical cure rate by baseline diagnosis - Studies CEF-97- 


2/21/2000 


FDA/TAP 


Telephone Call to International Inspections Group regarding the 

nrnnncorl incnpption HatAc/ arnnnpmpnt<; for thp Mpiii faf*ilit\/ 


2/22/2000 


TAP/FDA 


Telephone call from NDA Coordinator at Philadelphia 
Pharmaceutical Laboratory requesting reagents for cefditoren ID 

tact 


2/22/2000 


FDA/TAP 


(Desk Copy) Response to DSI Request of 2/16/00: Monitoring 
reports for specific investigators and studies 


o/o*a/onnn 

/J £61 £JJ\J\J 


rUPJ 1 Ar 


i eiepnone can 10 ur. i nomas 10 conTinri nis receipt 01 ine 
submission made on 2/22/00; discussion of the submission of audit 
reports and conversation documentation 




pnA/TAP 
r UM/ 1 Mr 


i eiepnone can to rTujeci Manager luiiowiny up do iu wnoirior ine 
facility address for Ceph had yet been entered into the computer at 

tho pnA 
ine i u/-\ 


2/24/2000 


FDA/TAP 


Letter to NDA Coordinator at Philadelphia Pharmaceutical 
Laboratory providing a status update on the materials requested for 

(TlcUlUd VailUdllUH 


2/28/2000 


FDA/TAP 


(Desk Copy to DSI) Response to FDA Request of 2/23/00: Site 

MUUU rvcpOnS 


2/29/2000 


FDA/TAP 


Telephone call to Project Manager checking to see whether the 

fapilitv aHHrocQ for f"^pnh haH hppn pntprpH into thp oomnutpr at thp 

Idlrllliy uUUI COO IUI VyCJJI 1 1 ICIU UCCII CIIICICU 11 III/ UIG V^UI 1 I^Ul\/l al 11 IC 

FDA 


9/9Q/900n 


TAP/FDA 


Totonhnno f*sill from Intprnational InQOPotionQ f^ronn ahoiit FDA 
1 clcfJI IUI ic wall HUlll li net l ldliui idi u lopcuuui lo \ji uu|J dUUUL run 

travel arrangements for Meiji Seika Kaisha inspection 


o/i /onnn 


TAP/PnA 
1 Mr/ 1 Ur\ 


Tolonhnno r*all from Proipot Mananpr to oonfirm that thp Ppnh'Q 
1 cicui lUi lo Uoii II ui 1 1 n ujcui ividi tctyo wj \aj\ iiii i i i li idi u ic i o 

facility address was entered into the FDA system 


o/o/zuuu 


TAD/PnA 
1 Mr/rUM 


T^1ar>hr*r»a rail frr\m JTlr Thnmoc roni loctinn ncitiont information anH 

I eiepnone Call iiUiN lm. iiiunido foqucouiiy pdiiciu iiiiuifiidiiuii diiu 

data for several investigator sites 


o/O/^UUU 


r \JnJ 1 Ar 


i eiepnone can 10 ur. i nomas 10 regarding ine iniorrriduon 
requested on 3/6/2000 for the purposes of inspection 




CnA/TAD 
r UA/ 1 Ar 


rax 10 ur. oneuy coniaining a revised i \J\j ioi ocouur i h oi ine 
NDA 


3/8/2000 


FDA/TAP 


Fax to International Inspections Group containing the flight and hotel 

orronnAmontc for t-f^A in lonon 

drranyemenio idr ine run iii Japaii 


3/9/2000 


FDA/TAP 


Telephone call to Dr. Thomas requesting clarity on the format of the 

riata rpnnpQtpH on ^/fi/9000 


3/9/2000 


TAP/FDA 


Telephone call from NDA Coordinator at Philadelphia 
Pharmaceutical Laboratory confirming receipt of all requested 
materials for method validation 


3/10/2000 


FDA/TAP 


Telephone call to Project Manager regarding CRFs in PDF format 
that FDA will be requesting at a future date 
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II Rot A 


i;P/rrorn 


Subiect 

jf i%J»JJWJ1^wA_ _ ....... - ,i 


3/13/2000 


TAP/FDA 


Telphone call from Statistical Reviewer regarding the organization of 

XL. ^J^X — — — X— tl^ft lftftft+#ftft ftf 4 ft H^f^CAt inWaV 

tne datasets ana tne location ot me oaiasei inaex 


n/i A /ftftftft 

3/13/2000 


FDA/TAP 


Tnl/\nUAn/\ ftftll tft O4fttiot!ftftt D ft\ /S fti > /ft r 4-ft nlorifvf fho /"4 ft f ft oft t rani loctc 

l elepnone can to otausticai Keviewer to cianry tne aatasei requesib 


3/17/2000 


FDA/TAP 


(Desk Copy to DSI) Response to FDA Request of 3/6/2000: Patient 
intormation ana aata tor several investigator sites 


3/20/2000 


FDA/TAP 


Fax to International Inspections Group containing the final FDA 
travel arrangements for the Meiji inspection 


ft /ft ft /ft ft ft ft 

3/22/2000 


FDA & TAP 


1 m aa «f « n A A t ■ fii OiMllAllAnl Uai /! ft* A /ft rft 4" ft ftlftr*in/ l^ft ft 1 IOPIP m ft ft ft 

1 eleconterence witn otausticai Keviewers to cianiy reguesis maae 
on o/lU/^uuu ana 0/ lo/^uuu reiatea to oase Kepon rorms ana omo 
programs 


s\ ir\ /ftftftft 

3/22/2000 


FDA/TAP 


(Desk uopy) Kesponse to rUA Keguest ot o/^z/uu. List ot ones 
excluded from analysis in NDA and text of SAS program excluding 
sites trom lob oataset 


3/27/2000 


TAP/FDA 


Telephone call from Dr. Shetty verfiying Meiji's correct address 


ft #ft^ /ftftftft 

3/27/2000 - 
3/29/2000 




Inspection of Meiji beiKa rvaisna s oitu riant 


ft /ft ft /ft /*v ft ft 

3/28/2000 


FDA/TAP 


/i in A A mAn^lmftftt aao\ Dft*- ftft ft ft ft *ft CHA Dftfti iftof ftft Q /O 7/0000" 

(NDA Amendment 00o) Kesponse to rUA Keguest on o/^/v^uuu. 
Code Lists for the ISS and the ISE 


» fftft ^ftftftft 
3/28/2000 


TAP/FDA 


Fax from Project Manager reguesting UKrs (in PUr tormat) tor oou 
patients from Phase III clinical studies 


ft /ft ft /ftftftft 

3/29/2000 


TAP/FDA 


1 elepnone call from ur. onetty inquiring aoout tne location ot tne 
stability and specifications information in the NDA 


3/31/2000 


FDA/TAP 


(NDA Amendment 004) Response to Teleconference held on 

ft /ft O /onr\A< Aftnfttft'tft^ PDCr fftr ICO ftnrl ICC 

ofZ£j*cv)K)\j. Annotatea UKrs Tor loo ana lot 


3/31/2000 


TAP/FDA 


Telephone call notifying TAP of inspection of first clincal site during 
the first week of May 


A /J J /ftftftft 

4/11/2000 


ri> a /ta o 

FDA/TAP 


/Kin a a mftnWmftftt Afic\ Dftft ftft ft ftft tft cr\A DomiAct ftri i/op/onnn* 
(NDA Amenament uuo) Kesponse to rUA Keguest on o/zo/^uuu. 

CRFs in PDF format for ISE and ISS - Studies 008 and 010 


4/11/2000 


TAP/FDA 


Fax from Project Manager containing an example of a microbiology 
table of contents for electronic submissions to assist the reviewer in 
the location of each section in the NDA 


4/11/2000 


TAP/FDA 


Fax from Project Manager containing a copy of the Division's official 

! , ,1- _ ' Xl_~. 4j»tln*%Aftfftrftnftft t>«r*lr4 ftm Q /OO /OflHA 

minutes Trom tne teieconterence neia on o/z/7zuuu 


4/11/2000 


TAP/FDA 


Fax from Project Manager containing Biopharm Reguest for PDF 
tiles, location ot aocuments in inUA, ana aata tue/controi coaes tor 
population PK analyses 


4/12/2000 


FDA/TAP 


(NDA Amendment 006) Response to Teleconferenece held on 
3/22/00: SAS Programs for AMS data in ISE 


4/18/2000 


FDA/TAP 


Telephone call to Randy Levin to discuss the electronic submission 


4/19/2000 


TAP/FDA 


Telephone call from Project Manager reguesting additional micro 
information in electronic format; TAP's response was that most of 
the information had previously been submitted in electronic format 
but the company would be willing to resubmit the reguested 
information 
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.TT'jni'f IT ■■jrx m 
||0/TT-rpiTl 


Sufoiect 


4/24/2000 


TAP/FDA 


Telephone call from Project Manager stating that there was no need 
to resubmit the microbiology information the Agency requested on 

4/1 9/^000 


4/24/2000 


FDA/TAP 


/MPl A A mj-mWr-k-iAft* f\(Y7\ Doennnca trt CPi A Roni (Oct fill ^/Oft/00* 

(NDA Amendment uu/j Kesponse xo ruM r\eque&i uii o/^o/uu. 
CRFs in PDF format for ISE and ISS - Studies 009 and 01 1 


4/27/2000 


FDA/TAP 


/km a a mnn /Jmnn^ aaq \ Dstori strict +/~\ "Tolfir^rn'iforonf^Q holH an 

(NDA Amendment uuo) Kesponse to i eieconierence neiu un 
3/22/2000: SAS Programs for Phase III Studies used for ISS and 

IOC! 

ISE 


J IAAAA 

4/27/2000 


TAP/FDA 


L/Opy or rUA minutes irom teleconference neiu on o/«c*c/acuuu 


4/28/2000 


FDA/Meiji 


Letter responding to FDA written observations on Form FDA 483 
from Meiji inspection (Marcn z/-^y, zuuuj 


4/28/2000 


FDA/TAP 


(Desk Copy) Development Study for Swab Sampling and Revised 

oar 

SOP 


4/28/2000 


FDA/TAP 


(NDA Amendment 009 ) 4-Month Safety Update 


4/28/2000 


FDA/TAP 


Letter to Puerto Kico rUA uistnct unice. ueveiopmeni oiuuy iur 
Swab Sampling and Revised SOP 


5/1/2000 


FDA/TAP 


(NDA Amendment 010) Notification of TAP Name & Address 
Change 


5/2/2000 - 
5/31/2000 




Inspection at Lilly del Caribe manufacturing facility 


5/2/2000 


FDA/TAP 


(Desk Copy) oopy ot rtvbiopnarm electronic review aia pius ivio 
word docs for all Phase 1 studies, including the Drug Metabolism 
Reports requested via facsimile on April zo, zuuu 


5/3/2000 


FDA/TAP 


(NDA Amendment 01 1 ) Response to FDA Fax of 3/28/00: CRFs in 
PDr tormat tor lot ana loo - otuaies uuo, uuo, uu<+ ana uu/ 


5/3/2000 


rn A /TAD 

r DA/TAP 


(uesK oopy to Uoij Kesponse 10 quesuuno un auuu icpui i iui iwu 
investiqators 


5/4/2000 


TAP/FDA 


Telephone call from Pharm/Tox reviewer requesting documents in 
Microsoft Word 


5/5/2000 


FDA/TAP 


Telephone call to Pharm/Tox reviewer clarifying the request for 
reports in Word format 


5/5/2000 


FDA/TAP 


(Desk uopy) Kesponse to rUA Kequests on o/^/zuuvj ana o/o/^uuu. 
Copies of electronic review aid containing Overall and Section 
Reviews in MS Word format 


5/10/2000 


FDA/TAP 


Letter to Puerto Rico FDA District Office containing Meiji Seika 
Kaisha's responses to the observations listed on the 483 issued 
3/29/2000 


5/11/2000 


FDA/TAP 


Telephone call to Project Manager to discuss the requests of the 
Pharm/Tox Reviewer made on o/4/zuuu ana o/o/zuuu 


5/18/2000 


TAP/FDA 


Telephone call from Project Manager requesting multiple volumes of 
NDA in Mo Word tormat tor clinical ana siatisncai reviewers 


5/18/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 5/18/2000: Additional 

r^onioc of rAnnrtc in Miprn^nft Word formst 


5/19/2000 


FDA/TAP 


Telephone call to Project Manager informing him of changes in 
manufacturing facility 


5/19/2000 


FDA/TAP 


(NDA Amendment 012): Updated Location of Operations Document 
to change from Ceph to Lilly as drug product manufacturer 
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5/19/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 5/18/2000: Copies of 
clinical reports in Microsoft Word format 


5/23/2000 


TAP/FDA 


Letter requesting efficacy and safety analyses on clinical studies for 
studies (including data from investigators originally omitted) 


5/26/2000 


FDA/TAP 


Telephone call to FDA Chemist in Puerto Rico FDA District Office for 
the results of method validation testing 


5/30/2000 


FDA/TAP 


(NDA Amendment 012): Proposed Pediatric Study Request 


5/30/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on o/lo/zuuu. Phase ill 
Reports with Tables in MS Word Format 


5/31/2000 


FDA/TAP 


(NDA Amendment 013) Pediatric Development Plan for cefditoren 
pivoxil 


5/31/2000 


FDA/TAP 


Telephone call to Project Manager requesting additional intormation 
on letter from Agency dated 5/23/2000 


5/31/2000 


FDA/TAP 


Telephone call to Project Manager regarding stability and status of 
various reviews 


6/2/2000 


TAP/FDA 


Letter acknowledging receipt of submission on 5/1/2000 regarding 
sponsor name and address change 


6/5/2000 


TAP/FDA 


Telephone call from Dr. Thomas requesting additional information 
about audit reports submitted on 2/28/2000 


6/5/2000 


TAP/FDA 


Telephone call from Project Manager requesting CRFs from Study 
009 and Gram Stain processing information 


6/5/2000 


FDA/TAP 


Telephone call to Project Manager to ensure change to Lilly as 
manufacturer has been entered into FDA computer system 


6/6/2000 


FDA/TAP 


Telephone call to FDA inspector in Puerto Rico District Office 
informing him that Lilly as manufacturer has been entered into FDA 
computer system 


6/6/2000 


FDA/TAP 


Telephone call to Project Manager to check on status of ongoing 
NDA reviews, confirm receipt of PPSR and Pediatric Development 
plan, and check on status of neonate waiver; FDA Requests micro 
analyses based on time above MIO-9U 


6/8/2000 


FDA/TAP 


(NDA Amendment 014) Response to FDA Request on 6/5/2000: 
Additional CRFs for a patient from Study 009 


6/8/2000 


FDA/TAP 


(Desk Copy to DSI) Response to FDA Kequest on o/b/zuuu. 
Additional support documentation for TAP audit report #1999005 


6/12/2000 


FDA/TAP 


(Desk Copy to DSI) Response to FDA Request: CRFs for patients 
in CEF-97-003 and CEF-97-005 for requested investigators 


6/12/2000 


TAP/FDA 


Telephone call from Project Manager requesting information and 
clarification about statistical analyses performed in the NDA: FDA 
requests a decision tree 


D/1 o/2UUU 


rnA/TA D 

r U A/ 1 AP 


I eiepnone can 10 rrojeci manager io ooiain ciamy on lequebi ui 
6/12/2000 about decision trees analysis 


6/13/2000 


FDA/TAP 


(NDA Amendment 015) Adding PCI as a packager, revised 
packaging components document and Klockner DMF 


6/13/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 6/5/2000: Information 
on pre-therapy Gram Stains for AECB studies 
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6/13/2000 


FDA/TAP 


(NDA Amendment 016) Response to FDA Request on 5/23/00: 
Explanation for excluding data from specific sites & reanalysis of 

of o In/Mi iWinin thoco citPQ 

Gala inciuuiny uicbt; olico 


6/14/2000 


FDA/TAP 


Telephone call to Project Manager to clarify and discuss the 
microbiology request on 6/6/2000 


D/14/^UUU 


TAD/Cn A 

1 Ar/rUA 


Pov fmm Drniopt Mananpr nnntflininn rnmmpnt*? from Minrobioloov 

pax lIUlTl riUJ"t>l IVIdilayci UUIIldll ill iy i ii i ici no iiwui ivuisi vuiuiuvjjr 

Reviewer regarding TAP'S analysis of data and requesting additional 
analyses 


cia c/onnn 


CF^ A /T A D 

rUA/ 1 Ar 


/nnel- Pnn\/ kr\ HQH Rocnnnco tn FHA RpnilPCit* FolloW-im tn 
(LJSSK v^Opy lO L/OU r\coJJUHot3 IU i L/r\ rxcvjucoi. i unuvv up 

submission on 6/12/2000 - CRFs for patients in CEF-97-003 and 

pre Q7 fr\r rnni tactaH inwoctinatnrc 

utr-yf ~uuo ior requested invcoiiycuuio 


6/20/2000 


TAP/FDA 


Telephone call from Project Manager inquiring about marketing 
status in foreign countries and requesting additional information 
ohm it honrllinn nf Qnntnm QamnlpQ & Gram stain inn orocedures 


6/20/2000 


FDA/Lilly 


Letter responding to FDA written observations on Form FDA 483 

frnm 1 ilk/ incnortinn /Maw 9-^1 9000^ 

iTom Liny inspection vividy *c-o \ f 


6/23/2000 


Lilly/FDA 


FDA Letter responding to Lilly's comments about the FDA written 
observations on Form FDA 483 from Lilly inspection (May 2-31 , 


6/26/2000 


Lilly/FDA 


FDA Establishment Inspection Report for Lilly inspection performed 

r\n ^/o/onnn *w3i/onnn 
on o/^7^uuu-o/oi/zuuu 


6/26/2000 


FDA/TAP 


(Desk Copy) Response to FDA Requests on 6/20/00: Information 

/-\n KonHlinn r\f cm iti im camnbe anH f^ram Qtaininn nrnf^priiirp^ 
On ncinuiiny Ul oUUlUIM oaillJJItJo dliu vjidiii oicuiuiiy pi uocuu i co 


fi/oft/onnn 

D/ZD/^UUU 


PHA/TAP 
r UAv 1 Ar 


triacic Pnnv^ Rpcnnn^p to FDA Rpnup<;t nn 6/13/2000* Decision 
Tree Analyses for clinical studies 




PHA/TAP 
r Urv 1 Mr 


/npek PnnvA RpQnnncp tn FDA Rprmp<;t on 6/21/2000* Pulse Field 

Gel Electrophoresis Molecular Typing 


7/c/onnn 


r UA/ 1 Ar 


/naclr Pnn\/\ Pocnnncp tn FHA Rpniipct nn 6/14/2000' ReSDOnse to 

Microbioloqy Reviewer concerning analysis of data 


f /O/ZUUU 


TAD/CHA 

1 Ar/rUA 


Co v frnm Dmiarf Mononor* rirsift 1 pftpr nf npflPIPnPV fmm 
P3X TtOm rrojGCl IVldndyei. uiaii i_euei ui udivsieiiuy iiuiii 

Chemistry Reviewer 


7/10/2000 


TAP/FDA 


Telephone call from Project Manager requesting updated stability 
report 


7/12/2000 


FDA/TAP 


(NDA Amendment 017) Response to FDA Request on 5/31/2000 
and 7/10/2000: Stability Update 


7/14/zOUU 


CPl A /TAD 

rUA/ 1 Ar 


/nod r*nfM/\ r\rrant\r\r\c tn ci ihmiccinn mflrip nn 7/^/9000* 
IL-JeSK wOpy) Ih/OrrcUllUI lo iu oUUMMooium niauc 1 1 %ji *c\j\j\j • 

Corrected tables in response to microbiology reviewer's comments 
concerning analysis ot aaxa 


7/17/2000 


TAP/FDA 


Telephone call from Project Manager requesting additional 
information for Meiji's ISS and ISE as well as safety/efficacy results 
Tor Japanese rnase in siuuitjs 


7/19/2000 


TAP/FDA 


Fax from Project Manager requesting additional annotated CRFs for 
bronchitis studies 


7/19/2000 


TAP/FDA 


Telephone call from Project Manager stating that PCI had not been 
entered into FDA computer as alternate packager as well as 
discussions about microbiology submission on 7/5/2000 


7/21/2000 


FDA/TAP 


(Desk Copy) Response to Fax on 7/5/2000: TAP'S Response to 
Draft CMC Deficiency Letter 
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J5ufaje£t 


7/24/2000 


TAP/FDA 


Telephone call from Project Manager and Medical Review Officer to 
follow-up on request on 7/19/2000 regarding additional annotated 
CRFs and inquiring about the status of TAP'S pneumonia studies 


7/24/2000 


TAP/FDA 


Telephone call from Project Manager concerning references cited in 
the microbiology response made on 7/5/2000 


7/25/2000 


FDA/TAP 


(Desk Copy) Response to FDA Requests on 7/19/2000 and 
7/24/2000: Additional annotated CRFs for Studies 003 and 005 


7/25/2000 


FDA/TAP 


Telephone call to Project Manager following up on numerous issues 
(CMC Deficiency Letter, PCI as alternate packager, clinical review of 
various indications, Meiji clinical data, etc.) 


7/26/2000 


FDA/TAP 


(Desk Copy) Update on Status of Clinical Studies for Community- 
Acquired Pneumonia 


7/27/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request: Additional annotated 
CRFs for Studies 004 and 007 


7/27/2000 


TAP/FDA 


Letter from Medical Review Officer inquiring about protocols and 
blinding of Augmentin for sinusitis studies 


7/31/2000 


FDA/Lilly 


Response to FDA Letter dated 6/23/2000 regarding FDA 483 issued 
on 5/31/2000 


8/1/2000 


FDA/TAP 


Telephone call to Project Manager to touch base regarding PCI as 
packager, pediatric waiver and PPSR status, as well as the 
anticipated data for the Division to request data sets for AECB and 
sinusitis studies 


8/2/2000 


FDA/TAP 


(Desk Copy) Response to FDA Letter dated 7/27/2000: Response 
to questions about sinusitis protocols and blinding of Augmentin 


8/2/2000 


TAP/FDA 


Telephone call from Project Manager to discuss the biopharm 
reviewer's ongoing request for editable electronic documents and 
review process for PPSR 


8/3/2000 


TAP/FDA 


Fax from Project Manager containing form to be completed for each 
study per the request of the Biopharm Reviewer 


8/3/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request: Electronic copies (MS 
Word) of Phase I studies including tables, listings, and DM reports 


8/3/2000 


TAP/FDA 


Fax from Project Manager containing additional data set requests 
for sinusitis and bronchitis indications 


8/3/2000 


TAP/FDA 


Fax from Project Manager requesting on-therapy variables and 
comments included in the datasets for sinusitis and bronchitis 
studies 


8/8/2000 


FDA/TAP 


Telephone call to Project Manager to discuss the request of the 
Biopharm Reviewer on 8/3/2000 and the status of the clinical review 
process 


8/8/2000 


TAP/FDA 


Fax from Project Manager containing Biopharm reviewer requests 
for assay validation reports 


8/8/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 8/3/2000: SAS 
Transport Files containing data sets and code lists in PDF format for 
sinusitis and bronchitis indications [submitted again as NDA 
Amendment 018] 



Prepared by: Allison Potempa 



10/11/2001 



Page 8 of 20 





TrS/Frnm 
iu/nuiii 


Subject 


8/9/2000 


FDA/TAP 


Telephone call to Project Manager confirming submission made on 
8/8/2000 and inquiring about the forms requested by the biopharm 
reviewer on 8/3/2000; Request for SAS transport files submitted on 
8/8/2000 as desk copy to be submitted as an official electronic filing 


8/11/2000 


FDA/TAP 


Teleconference with Medical Reviewers regarding the study design 
for clinical comparison of cefditoren and Levoquin (IND submission 
r\f pM/onnnv niez-Miccinn nf APPR ctiiHip*; and FDA roncprns 

OT O/T/^UUU), L/ISCUSSlun Ol nCLfD oiuuico ai iu i Ljr\ uui iuci 1 10 

regarding gram stain analyses, study design, PK, etc. 


8/14/2000 


FDA/TAP 


Telephone call to Project Manager to check on outstanding issues; 
Donnoct frvr cov/orol wnlnmoc r\f MHA rpv/ipw rnnv FDA finuld not 

rveQUeSl TOr Several VUlUIHco Ul INL/AA icvicw \*\jyjy i fn ouuiu iiwi 

locate 


8/15/2000 


r-r\ a rr A D 

FDA/ 1 Ar 


/MHA AmanHmant H1 PocnnnQP tn FDA RpflllP^t On fi/Q/2000' 
(INUn Amenomeni U lO) rxeSpUMoo IU i L/AA r\.CL|ueoi um vi&i£.\j\j\j. 

SAS Transport Files containing data sets and code lists in PDF 

£*-M>rw^4- fs^ ** loitJr* nnH hirvM^oh iti e in/Hi ootionc rPQI InfYlltTPfi in 

Tormai Tor sinusms ano Droncmxis inuiuciiiuiio icouumiucu m 
archival format 


8/1 5/2000 


FDA/TAP 


(UeSK OOpy) r\esponse xo r um Diupncuiii r\cLjucoi un o/o/luuu. 
Reformatted summary sheets for PK/Biopharm references 


8/16/2000 


FDA/1 Ar 


/r\r\~is f^r\rwi\ Docnnnco tn pn A Poni ipct An ft/1^/90nn* Additional 

(UeSK OOpyj rxesponSG lO run r\ol»|UGol \Jl\ 0/ iv//tuuu. nuuiuunai 

volumes from clinical section of NDA 


OHO /OA f\t\ 

8/1 8/2000 


rUA/rOI 


TolonKnna r>oll ranorHinn thp hlictpr naf^kPflinn nrnHlJntinn Schedule 

i eiepnone can reydiumy uio uiioici jjai^rxayiiiy, picviu^uvjii i^uui^, 
and validation runs 


8/18/2000 


FDA/TAP 


Letter to DDMAC requesting advice and comment to assist in 
developing launcn materials 


8/22/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 8/8/2000: Biopharm 
response concerninq Assay Validation Reports 


8/22/2000 


rn A /TA D 

rUA/ 1 Ar 


ToionhAna /"all tn Drniort Mananor follnvA/inn i in nn niimpmu^ issuss 
i eiepnone can xo r rujcui iviaiiciyci lunuwniy uyt uu i iu» i io uuo wou&o 

and requesting teleconference to clarify issues from 8/11/2000 

xeieconierence 


8/23/2000 


TAP/FDA 


Telephone call from Project Manager requesting a teleconference 

rAnor/^!nn r\i itrr\mo information for thp 1 l^^l ^tllnlPS 

reyaruiny ine ouiuuiiic miuniiciuun iui uie wowi oiuuico 


8/25/2000 


TAP/FDA 


I eieconxerence wun Meuiccii r\evicwcio iu uiouuoo puooiuic 
reanalysis for USSI and pharyngitis studies 


8/25/2000 


TAP/FDA 


Fax from Project Manager containing comments from Medical 
Keviewer reqaroiny xeieconierence neiu um o/tj^vuu 


8/30/2000 


FDA/TAP 


Telephone call to Project Manager to discuss the process 

irrAi tryAlnr* tKo finali-ration nf tho r'hpmiQtrv/ HpfiPIPnPV li^t 

surrounoinq xne Tinaiizaxion 01 int? witsiniouy ucnucuuy hoi 


8/31/2000 


FDA/TAP 


(NDA Amendment 019) Response to FDA Request on 8/25/2000: 
Reanalysis of data from pharyngitis and USSI studies 


9/5/2000 


TAP/FDA 


Fax from Project Manager containing biopharm request for data 
from PK studies CEF-013, 016, 017, and 024 


\7i \jl £-\J\J\J 


TAP/FDA 


Fax from Project Manager containing biopharm request for studies 
6952-823/5R and 823/1 1-1010 containing assay validation data 


9/6/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 8/1 1/2000: Issues 
concerning AECB Studies such as Gram stain analyses, pre- 
exacerbation siqns and symptoms, and statistical analyses 
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9/6/2000 


FDA/TAP 


Telephone call to International Inspections Group requesting a copy 
of the EIR for the Meiji inspection and discussion of Meiji's response 
to Form FDA 483 


9/7/2000 


TAP/FDA . 


Fax from Project Manager containing request for histograms 


9/7/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on September 7, 2000: 
Resubmission of CD-ROM containing Phase III Study Reports in MS 
Word Format 


9/8/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 9/5/200 via telephone: 
Data sets from PK Studies 013, 016, 017 and 024 in MS Excel 
Format 


9/8/2000 


FDA/TAP 


(Desk Copy) Response to FDA Microbiology Request on 9/5/2000: 
Information concerning the Reference List 


9/11/2000 


TAP/FDA 


Fax from Project Manager containing biopharm request for data 
from PK studies CEF-023, 030, 015, and 018 


9/11/2000 


FDA/TAP 


(NDA Amendment 020) Response to FDA Request on 9/5/00: 
Assay Validation Reports for 6952-823/5R and 823/1 1-1010 


9/11/2000 


TAP/FDA 


Telephone call from Project Manager requesting data sets for 

023, 030, 015, and 018 (biopharm reviewer request) as well as data 

tables for CEF-97-005 (medical reviewer request) 


9/13/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 9/1 1/2000: Data tables 
from Study CEF-97-005 


9/13/2000 


TAP/FDA 


Telephone call from Project Manager requesting clarification on the 
references listed in the annotated labeling 


9/13/2000 


TAP/FDA 


Telephone call from Project Manager stating that FDA would not 
have comments on protocol for Study CEF-00-034 until late October 


9/14/2000 


FDA/TAP 


Telephone call to Project Manager to discuss the Division's review 
of the sinusitis and AECB indications 


9/14/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 9/1 1/2000: Data sets 
from PK Studies 015, 018, 023 and 030 in MS Excel Format 


9/14/2000 


TAP/FDA 


Telephone call from Project Manager and Biopharm reviewer 
requesting mean and SD of MIC-90 values for each microorganism 
used in histograms 


9/15/2000 


TAP/FDA 


Telephone call from Biopharm reviewer clarifying request of 
9/14/2000 


9/15/2000 


FDA/TAP 


(Desk Copy) Response to Teleconference held on 8/25/2000: SAS 
programs used for USSI reanalysis 


9/20/2000 


TAP/FDA 


Fax from Project Manager containing the Chemistry Deficiency List 


9/21/2000 


TAP/FDA 


Fax from Project Manager containing biopharm requests for 
information on plasma and urine samples 


9/21/2000 


FDA & TAP 


Teleconference with Medical Reviewers to discuss the primary 
medical review for the sinusitis indication 


9/21/2000 


TAP/FDA 


Telephone call from Project Manager requesting a copy of the 
proposed label in MS Word Format 


9/25/2000 


FDA/TAP 


(Desk Copy) Response to FDA Request on 9/21/2000: Proposed 
Labeling in MS Word Format 


9/26/2000 


FDA/TAP 


(NDA Amendment 021) Microbiology Reports and Publications 
received since NDA filing 
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9/26/2000 


FDA/TAP 


(Desk Copy) Response to Teleconference held on 9/21/2000: 

KGanaiysis ot Aoverse tvenio in 100 


9/26/2000 


TAP/FDA 


Fax from Medical Officer containing comments and questions 
reqardinq microbioloqv tables and clinical micro correlates 


9/27/2000 


FDA/TAP 


/Hftci/ r Am ;\ Docnnnco tn FHA Rpnnp<;t nn Q/97/2000* Hard coDies 
of selected Case Report Forms previously submitted [previously 
submitted in Amendment No. 01 11 


f\ ir\ —j ir\ r\(~\C\ 

9/27/2000 


FDA/TAP 


TrtUnhnnn DmiDrt Mansnpr anrl MpHipaI Rpvipwpt rsoardino 

1 eiepnone Call XO i iUJoCI IVIdMdyd aiiu ivicuiuai rvcvicvvci icyaivjuiy 

FDA's reanalysis of AECB data and scheduling of teleconference to 
discuss tne Atob inaicauon 


9/28/2000 


FDA/TAP 


(Desk Copy) Response to Teleconference held on 9/21/2000: 

DAonoKrrir r\f A^xi'i inwnlnwinn chiftc in v/pIiipq from nrpfrpfltmpnt to 
KeanaiySIS OTOaia invuiOVIiiy bliiiio in vaiuco nuin fjicu caiiiicm iu 

posttreatment 


9/28/2000 




FDA Inspection of PCI Services (Pre-approval inspection for 
Spectracef) - no FDA 483 issued 


10/2/2000 


TAP/FDA 


rax Trom project Manager requo&uny ouuiuui iai iroiuuiauuiio iui 
97-015 and 97-018 for biopharm reviewer 


10/2/2000 


t a n /r* n\ a 

TAP/FDA 


rax Trom projecx Manager conidimny. uiufjudim icqucoi icyaiumy 
CEF-017 and analysis related to gender/race; FDA's clinical and 
micro responses Trom reanaiysis or mcv>d udid ui&oudocu uu 
9/27/2000 


10/3/2000 


TAP/FDA 


Fax from Project Manager containing biopharm request for dosage 
adjustment in renal impairment patients 


1 0/3/2000 


TAP/FDA 


rax Trom rrojeci Manager uonidiniiiy ouiiunciiio auu mjcouuno 
reqardinq MRSA 


10/3/2000 


FDA/TAP 


Telephone call to Project Manager confirming the receipt of faxes on 
MMOionnn r»htaininn Harifiratinn ahnntthp plininal micro correlates 
fax, and requesting teleconference to discuss Division's review of 
acud inaicauon 


10/4/2000 


FDA/TAP 


Telephone call to Project Manager to inform him of TAP'S status in 
responomg xo ine muiupie uiopiidnii ic^ucoio auu uiouuooiuh ui 
schedulinq teleconference about AECB indication 


10/5/2000 


FDA/TAP 


/MP! A Aman^mant C\00\ DacnnnCO to FDA fc*Y nil Q/90/9000' CMC 

(NUA Amenomeni UziZJ rxesponse iu rurt idA uu vi£.\ji£.\j\j\j. wivio 

Information Request Letter Responses 


10/10/2000 


FDA/TAP 


Telephone call to Project Manager to check on the status of the 
meeting scneouieo Tor lunz/zuuu auuui me mc^d niuiuduuu 


10/11/2000 


FDA/TAP 


(NDA Amendment 023) Response to FDA Request on 9/14/2000:. 
Histoqrams for List 2 organisms 


10/11/2000 


FDA/TAP 


(iNUA Amenomeni \jcJ\) rsoSpOilbt? IU Lilvloiuil o ounocmo iciaicu wj 

Gram stains, statistical equivalence, clinical response, etc for AECB 
indication 


10/11/2000 


TAP/FDA 


Telephone call from Team Leader stating the meeting for the AECB 
indication would be rescheduled for 10/20/2000 and discussion of 
meetinq schedule 


10/1 1/9000 


FDA/TAP 


Telephone call to Project Manager to confirm meeting time on 
10/20/2000 


10/12/2000 


FDA/TAP 


(NDA Amendment 025) Response to FDA Biopharm Requests on 
9/21/2000 and 10/2/2000: Plasma and urine storage and stability; 
discrepancy between urinary excretion of pivalic acid between 
reports 
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10/13/2000 


TAP/FDA 


Fax from Project Manager containing biopharm request related to 
ESRD patients in CEF-017 


10/13/2000 


FDA/TAP 


(NDA Amendment 026) Response to FDA Request on 10/3/2000: 
Answers to questions related to MRSA and MSSA 


10/16/2000 


FDA/TAP 


Telephone call to Project Manager inquiring about the agenda for 
the 10/20/2000 meeting; FDA Request for lists of official 
correspondence submissions and desk copy submissions for NDA 
21,222 


10/16/2000 


FDA/TAP 


(NDA Amendment 027) Response to FDA Biopharm Requests on 
10/2/2000 and 10/3/2000: Rationale for dosage adjustment in renal 
impairment patients; Data calculations for Study 015 and Study 018; 
and Chromatograms for Renal Impairment study; reanalysis of 
gender data; reanalysis of gender data from studies 016 and 018 


10/16/2000 


FDA/TAP 


Fax to Project Manager containing response to FDA Request on 
10/16/2000: Lists of official correspondence and desk copy 
submissions for NDA 21 , 222 


10/17/2000 


FDA/TAP 


Fax to Project Manager containing corrections to fax sent on 
10/16/2000 


10/17/2000 


FDA/TAP 


Telephone call to Project Manager inquiring about the agenda for 
the 10/20/2000 meeting: FDA response that AECB, MRSA, and 
labeling would be discussed 


10/17/2000 


FDA/TAP 


(NDA Amendment 028) Response to FDA Biopharm Request on 
10/13/2000: ESRD Patients in CEF-017 


10/17/2000 


TAP/FDA 


Fax from Project Manager containing Agenda for FDA Meeting on 
10/20/2000 


10/18/2000- 
11/8/2000 


TAP & FDA 


GMP inspection of Ceph International Manufacturing facility 


10/18/2000 


TAP/FDA 


Fax from Project Manager containing FDA Attendees for FDA 
Meeting on 10/20/2000 


10/18/2000 


FDA/TAP 


Fax to Project Manager in Response to FDA Request: Lots of drug 
product manufactured at Meiji and Lilly 


10/19/2000 


FDA/TAP 


Fax to Project Manager in Response to FDA Request: Information 
about Lots used to dose patients in clinical studies 


10/19/2000 


TAP/FDA 


FDA Comments on proposed package insert for Spectracef tablets 


10/20/2000 


TAP & FDA 


Meeting between TAP and Reviewing Division to discuss AECB 
indication, MRSA, and labeling 


10/25/2000 


TAP/FDA 


Telephone call from Project Manager requesting the withdrawal of 
the sinusitis indication and listing information provided in FDA 
annotated labeling 


10/25/2000 


TAP/FDA 


Telephone call from Dr. Thomas requesting CRFs for Dr. Aldrich's 
patients in CEF-97-007 and -01 1 


10/25/2000 


FDA/TAP 


(NDA Amendment 029) Withdrawal of Sinusitis Indication 


10/26/2000 


FDA/TAP 


(NDA Amendment 030) Response to FDA Labeling Comments on 
10/19/2000: Information on serum carnitine and laboratory 
parameters 


10/26/2000 


TAP/FDA 


Telephone call from Dr. Thomas inquiring about the location of the 
original X-rays from Dr. Aldrich's site 
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10/27/2000 


TAP/FDA 


Fax from Project Manager containing the Division's attendees from 
the meetinq on 10/20/2000 


10/27/2000 


TAP/FDA 


FDA Action Letter for Spectracef tablets 


10/27/2000 




Teleconference to discuss the approvaoie letter ana tne Atub 
indication 


10/31/2000 


FDA/TAP 


(NDA Amendment 031) TAPS notification in response 10 approvauie 
letter informing Agency of intent to amend the NDA 


11/1/2000 


FDA/TAP 


(Desk Copy to DSI) Response to PDA Kequest on iu/^o/zuuu. 
Case Report Forms and Enrollment Log for Dr. Aldrich 


11/2/2000 


TAP/FDA 


Telephone call from Dr. Thomas requesting written statement 
documentinq the location of X-Rays from Dr. Aldrich's site 


11/6/2000 


TAP/FDA 


Electronic files in MS Word format Tor hUA version or proposea 
package insert for Spectracef tablets 


11/6/2000 


TAP/FDA 


Fax from Project Manager containing microbiology request for 
further information and clarification regarding submissions made on 
7/5/2000, 10/11/2000, 10/13/2000, and in the NDA [TAP'S response 
included in Amendment 032] 


11/7/2000 


FDA/TAP 


Telephone call to Project Manager to discuss the scheduling of the 
teleconference on BE study in fasted subjects 


11/8/2000 


FDA/TAP 


Telephone call to Project manager requesting meetings with 
Division to discuss TAP'S AECB reanalysis plan and FDA's 
requested BE study 


11/8/2000 


FDA/TAP 


Fax to Project Manager requesting teleconferences for AECB 
reanalyses according to Winnipeg criteria and bioequivalence study 
in fasted subjects 


11/8/2000 


FDA/TAP 


E-mail to Project Manager requesting dates for teleconferences on 
AECB reanalyses and BE study 


11/8/2000 


FDA/TAP 


(Desk Copy) Response to FDA approvable letter and 
teleconference on 10/27/2000: TAP Plan for Reanalysis of AECB 
data 


11/9/2000 


FDA/TAP 


Telephone call to Dr. Thomas to update him on actions being taken 
to provide written statement on location ot x-rays tor ur. Aiancn s 
site 


11/13/2000 


TAP/FDA 


Telephone call from Project Manager postponing the scheduled 
teleconference regarding the reanalyses of AECB data 


11/13/2000 


FDA/TAP 


Telephone call to the Drug Listing Office in regards to foreign 
establishment, FDA Form 2656, and FDA Form 2657 


11/15/2000 


TAP/FDA 


Telephone call from Project Manager stating that the date ana times 
for the teleconferences regarding AECB reanalysis and 
bioequivalence study 


11/15/2000 


TAP/FDA 


Telephone call to Project Manager stating that the secure e-mail 
process works; Request from medical reviewer relating to abnormal 
laboratory results in labeling 


11/15/2000 


FDA/TAP 


Telephone call to Project Manager confirming the teleconference for 
tho AFPR annlv/QpQ anri rpniipstina discussion of the BE studv at 

that same teleconference 


11/15/2000 


TAP/FDA 


E-mail from Project Manager requesting agenda for BE study 
discussion 


11/15/2000 


FDA/TAP 


E-mail to Project Manager containing agenda for BE study 
discussion 
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Date 


To/From 


S.ubjeqt 


11/16/2000 


TAP/FDA 


Telephone call from Project Manager stating that the FDA will be 
unable to discuss triG be stuay ax me ■ i/i f /^uuu teieconterence, 
FDA requested clarification on TAP'S clinical supplies concern for 
the BE study 


A A tA f /lArtA 

11/16/2000 


TAP/FDA 


b-nnaii trom Project Manager containing Diopnarm request ior iat 
content and total caloric content of meals for a completed BE study 


11/16/2000 


FDA/TAP 


(uesK uopy to Uoij Kesponse to ruM Kequest on i i/z/zuuu. 
Written Statement regarding location of X-rays from Dr. AldrictYs 
oite 


11/17/2000 


TAP/FDA 


Telephone call from Dr. Thomas confirming receipt of submission on 
1 l/lo/^UUU, Kequest tor oocumentation tnai coniirrno uv. miunoii o 
receipt of X-rays from FedEx 


11/17/2000 


rrr\ a rr a d 
rUA/ 1 Ar 


I eiepnone can to ur. i nomas requesting ciaruiuaiiur 1 um 1 cqueoi 
made 11/17/2000 


A A IA ~7 l*~\f\f\r\ 

11/17/2000 




1 eieconterence oetween i ap ana uivision to aiscuss reanaiysis ot 
AECB data 


11/20/2000 


TAP/FDA 


E-mail from Project Manager containing Diopnarm request tor rat 
content and total caloric content of meals for study 823/2 


1 1/20/2000 


FDA/TAP 


(NDA Amendment 032) Revised Draft Labeling tor opectracet taoiet 


11/21/2000 


FDA/TAP 


t-mail response to rUA Kequest on i i/zu/zuuu. rat content ana 
total caloric content of meals for 823/2 


11/21/2000 


TAP/FDA 


I eiepnone can Trom project Manager requesting list ot lots mat 
could be used in the BE study proposed by FDA 


11/22/2000 


FDA/Ceph 


Letter responding to FDA written observations on Form FDA 483 
trom oepn inspection ^ctouer io-iNovernuer o, zuuu/ 


11/27/2000 


FDA/TAP 


Fax response to FDA Request on 1 1/21/2000: List of lots that could 
ue usea in ot stuay proposea uy ruM 


11/27/2000 


TAP/FDA 


Telephone call from Project Manager requesting a list of which lot of 
a rug nas ueen usea to aose eacn paueni in cuniuoi biuuico uuo onu 
005 


11/28/2000 


cr^ a rr a o 
FDA/TAP 


rax to Project Manager in response to rUA Kequest on i i/^o/zuuu. 
List of lots used to dose patients in 003 and 005 


11/29/2000 


TAP/FDA 


Telephone call from Project Manager to discuss the expiration date 
ot tne lots proviaea in tne tax on i i/zo/zuuu 


11/29/2000 


Meiji/FDA 


Letter classifying Meiji s manuiaciunng raciiiiy as accepiauie reiauve 
to GMPs 


11/29/2000 


FDA/TAP 


Telephone call to Project Manager regaraing request tor 
teleconference to discuss BE study proposed by the FDA and 
discussion of lots to be used in the study 


12/1/2000 


TAP & FDA 


Teleconference with Project Manager to discuss BE study 


19/1 /onnn 


TAP/FHA 


P-mail fmm Prniort Mananpr rpnup^tinn manufactLlrino and 

expiration dates for Japanese lots 


12/1/2000 


TAP/FDA 


Telephone call from Project Manager requesting paddle speed for 
lots in dissolution report 


12/1/2000 


TAP/FDA 


E-mail from Project Manager requesting dissolution profiles for all 
lots that have 3 or more months remaining before expiry 
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io/rrom 


Subject 


12/4/2000 


FDA/TAP 


E-mail to Project Manager regarding available lots within expiry for 
Meiji or Lilly product and request for teleconference regarding BE 
study _ . . — 


12/4/2000 


TAP/FDA 


Fax from Project Manager containing Division's comments regarding 
proposed AECB clinical study 


12/5/2000 


TAP/FDA 


-r~i~_-.u.----.,-* DrAinM Mononor to nrnuiHp thP fl?5tP t ITIG and 

Telephone call trom rroject Manager io piuviuc uoic, umc, emu 
FDA attendees for the teleconference regarding proposed BE study 


12/8/2000 


TAP/FDA 


Telephone call Trom project Manager anu Diupucuni icvicwcio 
requesting clarification on manufacturing and expiration for lots to be 
used in proposed bt stuay 


12/8/2000 


FDA/TAP 


E-mail to Project Manager in response to FDA request on 

ho/o/oa^A' n/i^rti if^/t+i irinn information anH pyniration datss for lots 
i^/o/^UUU. ManuTaciunng iniuiniciuuii emu cAjjuauun uaic ° ,wvo 

to be used in proposed BE study 


12/14/2000 


TAP/FDA 


Telephone call from Project Manager requesting the composition of 
the formulation for two lots of drug 


12/14/2000 


FDA/TAP 


Fax in response to FDA Request on 12/14/2000: Composition of 
formulation for two lots 


12/14/2000 


FDA/TAP 


Telephone call to Dr. Thomas updating him on the new information 
received about the location or me A-rays tut ui. aiuhui » auc 


12/15/2000 




"rninAAn-fnf^r-k^A KoKi/oon TAD anH niv/icion to fii^nu^^ BE StudV in 

Teleconference oetween inr aiiu l/ivioiuh iu uiouuoo wi_ oiuuy m 
fasted state proposed by FDA 


12/15/2000 


FDA/TAP 


(Desk Copy to DSI) Response to FDA Request on 1 1/17/2000: 
Supportive Documentation ior Aiancn A-iayt* 


12/15/2000 


TAP/FDA 


E-mail from Project Manager requesting complete formulation for 
Lot D-40184 including solvents 


12/26/2000 


FDA/TAP 


E-mail to Project Manager in response to FDA request on 

12/1 5/2000: Comparison of manufacturing formulas for three lots 

used in BE studies 


12/28/2000 


FDA/TAP 


Telephone call to Project Manager regarding status of labeling 
review, ISS content, and abnormal labs placement in labeling 


1/5/2001 


TAP/FDA 


-r^i ^nU^^n *r>\\ frrsrry Drnia/^t AAonsopr rpnarrlinn <itati is of labelinQ 

1 eiepnone can rrom project ividiiayci icyaiuiuy oiaiuo u» tauwniy 
review and TAP'S intent to submit pneumonia study instead of 
Winnipeg reanalysis and proposal for modified ISS 


1/8/2001 


FDA/TAP 


E-mail to Project Manager containing upudie ui ioo, piupuocu 

:x ^ r_ _ _ _ _ _ _ —^^-.a — r ohnArmol lah ipc anH nthPT intPnded 

criteria for assessment or aunormai iau vaiueo, auu umci " |wmucu 
submission dates 


1/8/2001 


TAP/FDA 


t" i i_ _ _ _ _ _ 1 1 f_.il.-.-. n r .: n ni M^nonor to v^lcirifx/ intpnt Ot thP 

Telephone call trom project Manager to ciamy mieni ui mo 
pneumonia stuoy, oiscussion ot auriuiuiai icauo, imuuimcu anu 
revised labeling 


1/14/2001 


FDA/TAP 


f— x _ r\mni*\r\i Mnnnnnr ronorriino fhp nronocPfi ISM 

E-mail to Project Manager regarding me (jiuuu»cu iom 


1/15/2001 


FDA/TAP 


(NDA Amendment 033) Clinical Report for Study CEF-97-002 to 
support AECB indication 


1 / 1 ur^uU 1 


FDA/TAP 


(Desk Copv) Word Files for Clinical Study Report CEF-97-002 


1/23/2001 


FDA/TAP 


Telephone call to Project Manager about status of FDA response to 
TAPs proposed ISS and ISM 


1/24/2001 


TAP/FDA 


E-mail from Project Manager containing request from Microbiology 
reviewer for zone size vs MIC for pre-clinical data and comments on 
the proposed ISM 
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Date 


To/From 


Subject 


1/24/2001 


FDA/TAP 


(Desk Copy) Datasets, programs, and macros used in analysis of 
study CEF-97-002 


1/26/2001 


TAP/FDA 


z-mail from Project Manager containing comments irom Meaicai 
Reviewer on TAP'S Proposed ISS 


1/29/2001 


FDA/TAP 


Telephone call to Project Manager regarding proposed ISS 
comments, FDA comments on second draft of proposed labeling, 
and anticipated date of FDA request Tor OKrs trom otr-y/-uuz 


1/29/2001 


FDA/TAP 


E-mail to Project Manager regarding abnormal laboratory values for 
cefdinir and source of criteria for abnormal lab values 


1/31/2001 


TAP/FDA 


E-mail from Project Manager containing randomized list of CRF's for 
CEF-97-002 


2/5/2001 


FDA/TAP 


E-mail to Project Manager regarding typo in FDA e-mail dated 
1/26/2001 related to clinically significant laooratory values 


2/5/2001 


FDA/TAP 


(NDA Amendment 034) Update of Location of Operations 
Documents in NDA for API and Drug Product Manufacturing, 
Testinq, and Controls 


2/6/2001 


TAP/FDA 


E-mail from Project Manager correcting a WBC count typo related to 
abnormal labs 


2/8/2001 


FDA/TAP 


(NDA Amendment 035) Response to FDA Request on 1/31/2001 . 
Ninety Case Report Forms for CEF-97-002 


2/28/2001 


FDA/TAP 


(NDA Amendment 036) Updated Integrated Summary ot 
Microbiology 


2/28/2001 


FDA/TAP 


(Desk Copy) Word Files for Updated Integrated Summary of 
Microbioloqy 


3/1/2001 


FDA/TAP 


E-mail to Project Manager in response to Microbiology Reviewer 
Request on 1/24/2001 


3/1/2001 


FDA/TAP 


(NDA Amendment 037) Updated Integrated Summary of Safety 


3/1/2001 


FDA/TAP 


(Desk Copy) Word riles for Updated integrated oummary ot oaieiy 


3/2/2001 


FDA/TAP 


Telephone call to Project Manager clarifying response to 
Microbiology Reviewer in the e-mail dated o/i/^uun 


3/9/2001 


TAP/FDA 


Telephone call from Project Manager requesting the original 
protocol for Study CEF-97-002 for the Medical Reviewer 


3/12/2001 


FDA/TAP 


Telephone call to Medical Reviewer providing tne suomission 
numbers and dates of protocol/protocol amendments for Study CEF- 
97-002 in response to request made on 3/9/2001 


3/16/2001 


TAP/FDA 


Telephone Call from Dr. Thomas requesting Investigator Brochures 
during time Drs. DeAbate and Mathew were involved in clinical 
studies 


3/16/2001 


FDA/TAP 


Response to Request on 3/16/2001: 1997 and 1998 Investigator 
Brochures 


3/23/2001 


FDA/TAP 


Request for DDMAC Advice and Comment: Pre-clearance for 
opppTRAnPF nflpkanina 

Or l r\r\vyL.r jjdL/i\ay 11 ly 


3/28/2001 


FDA/TAP 


Telephone call to Project Manager regarding the fact that TAP has 
not yet received an acknowledgement letter for NDA resubmission 


4/3/2001 


FDA/TAP 


Telephone call to Project Manager regarding status of 
acknowledqement letter and status of FDA review 
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Date 


To/From 


Subject 


4/11/2001 


TAP/FDA 


Telephone call from Project Manager regarding Una Ortell's request 
for contact information for the chemistry reviewer 


4/11/2001 


FDA/TAP 


Telephone to Project Manager regarding acknowledgement letter for 
rncl .hmiccinn hacpH nn FDA (Guidance "Classifvina Resubmissions 
in Response to Action Letters"; FDA Request for 
FDC information for Study CEF-97-002; Project Manager 

inf^rmaH TAP that a Written RpriUP^t in TGSDOnSG tO PrODOSed 

Pediatric Study Request for exclusivity will be provided at a later 
date 


4/11/2001 


TAP/FDA 


Telephone call from Project Manager stating that an 
acknowlegement of receipt letter for resubmission was being drafted 


4/26/2001 


FDA/TAP 


Telephone call to Project Manager stating TAP had not received 
a+t£*r of *a^irnn\A/iaHnAmpnt fnr rp<;ubmission status of FDA reauest 
for FDCs from CEF-97-002, closure of second pneumonia study, 
and inquiring about status of FDA review of resubmission 


4/27/2001 


FDA/TAP 


E-mail to Project Manager regarding the proposed enrollment 

-i--.,,-^ rlaia of Mow 9001 fnr r^FF-Q7-006 

closure uaie ot iviay io, ^uu i iui v^t-r 3/ wuu 


4/27/2001 


FDA/TAP 


(NDA Amendment 038) Response to FDA Request on 4/1 1/2001 : 
Financial Disclosure Information for Study CEF-97-002 


5/2/2001 


TAP/rDA 


c moii fmm Dmioot Mnnflnpr mntainina Medical Reviewer's 
comments regarding the closure of CEF-97-006 


5/18/2000 


FDA/ 1 AH 


T/^i/iohonia oaii tn Pmipr*t Mfln^npr ^tatinn TAP had not received 

1 eiepnone Call lU i lUJooi ivicuiciyoi oiaui ly i /~vi i i«u iiwi iuwnw« 

letter of acknowledgement for resubmission and Written Request 
regarding pediatric exclusivity, status of validation lots, and 


5/22/2001 


FDA/TAP 


Telephone call to Project Manager to schedule a teleconference 
with the FDA statistician regarding NDA resubmission 


5/29/2001 


TAr/rUA 


T^iarvhnna rail from Proipf*t Mananpf cancellino the scheduled 
teleconference with the statistical reviewer and stating that it could 
be rescheduled 


6/1/2001 


FDA/TAP 


Telephone call to Project Manager to further discuss re-schedulmg 
of teleconference; Voicemail message stated that the Project 

% Jlnnrk/^mr nine r\r\ Innnor VA/itH tho IjlV/IQIOn 


6/1/2001 


FDA/TAP 


Telephone call to Medical Reviewer to discuss the review of the 
MnA Dnciihmiccinn fPAP 9tnHv CFF-97-002V Reviewer mentioned 
that he wants to do other subgroup analyses and needs to meet with 
the statistical reviewer in addition to having many other high priority 
projects ; . 


6/1/2001 


FDA/TAP 


Telephone call to Division Director to discuss interim Project 
Manaqer contact and tarqet date for review completion 


6/5/2001 


TAP/FDA 


Telephone call from new Project Manager (Beth Duvall-Miller) 
regarding the incorrect coding of the resubmission, new goal date of 
Auqust 31. and location of latest labeling 


6/6/2001 


TAP/FDA 


Telephone call from Project Manager and Divison Director regarding 
the status of the review, action date of August 31 , and tentative 
scheduling of labeling meetings for late July or early August 
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Date 


To/From 


Subject 


6/11/2001 


FDA/TAP 


Telephone call to Project Manager to discuss written request for 
peoidinc exciusiviiy, letter ot acftnowicugenieiu ior rebuurniaoiun, 
and secure e-mail 


6/11/2001 


TAP/FDA 


rax from Project Manager containing lener aaiea May 1 1 , zuu i 
(TAP did not receive letter previously):FDA Response to proposed 
pediatric study request... FDA unable to issue a Written Request 


6/1 1/2001 


TAP/FDA 


Telephone call from Project Manager regarding some proposed date 
for labeling review meetings 


6/13/2001 


FDA/TAP 


(NDA Amendment 039) TAP's Content and Format Proposal for the 
CAP SNDA to be submitted in October or November 2001 


6/19/2001 


TAP/FDA 


Letter from Division dated 6-11-2001 acknowledging resubmission 
and stating new user tee goal date ot o-oi-zuin 


6/21/2001 


FDA/TAP 


Telephone call to Project Manager to discuss dates of labeling 
meetings, CAP SNDA proposal, and FDA Requested a copy of the 
minutes from the telecon held on December 15, 2000 


6/22/2001 


TAP/FDA 


Fax from Project Manager containing FDA Response to TAP'S 
Proposal for the CAP SNDA Format and oontent 


6/25/2001 


TAP/FDA 


Telephone call from Project Manager requesting Study CEF-97-002 
in MS Word Format and Revised Labeling to Include Food 
Administration Directions agreed upon in December 15, 2000 
teleconference, and stating FDA may request some reanalysis of 
CAP data 


6/26/2001 


TAP/FDA 


Telephone call from Project Manager stating that the MS Word 
copies of the CEF-97-002 report were not needed as the FDA had 

Immm4m.#J Xi— — \ -» ams-hIaa mi • I^l »•* i 4-1 a j»J An lA.nl tnn« A. C O H • Drt*~lf 

located their copies suDmitted on January id, zuui , oner 
Discussion of Labeling History Comments from the Division to Assist 
in Informing the New Project Manager 


c loo /orxrx a 

6/26/2001 


rUA/IAr 


(Inua Amenomeni U4U; Kesponse to ruM rcequebi on o/^o/zuu i . 
Revised Draft Labeling to Include Food Administration Directions 


6/26/2001 


FDA/TAP 


Fax to Project Manager in Response to FDA Request on 6/21/2001 : 
Meeting Minutes for Teleconference held on December 15, 2000 


6/28/2001 


TAP/FDA 


Telephone call from Project Manager to schedule the time for the 

1a 1 a a _a a am 4a am UaU ah Iiiaa Ofl OAHH 

teleconference to be held on June zy, zuui 


6/29/2001 


TAP/FDA 


Teleconference with the Agency in which FDA requested responses 
to some statistical program questions and a sensitivity analysis for 
CEF-97-002 


7/3/2001 


TAP/FDA 


E-mail from Project Manager containing the request by the Agency 
in the June 29, 2001 teleconference 


7/3/2001 


r~r\ a /t a n 

FDA/TAP 


h-mail to Project Manager containing me reponse to xne siausucai 
program requests discussed in the teleconference held on June 29, 


7/11/2001 


TAP/FDA 


E-mail from Project Manager requesting the names of the attendees 
at the June 29, 2001 teleconference and providing the names of the 
FDA attendees 


7/12/2001 


FDA/TAP 


E-mail to Project Manager stating the TAP attendees at the June 
29th teleconference 
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Date 



7/12/2001 



To/From 



TAP/FDA 



E-mail from Project Manager stating that she has not heard from the| 
statistical reviewer as to whether the response provided to the 
Agency on July 3. 2001 was acceptable and inquiring if any of the 
attendees at the June 29th teleconference were doctors 



Subject 



7/12/2001 



FDA/TAP 



(NDA Amendment 041) Response to FDA Requests in June 29th 
teleconference and the e-mail from the Project Manager on July 3, 
2001: Clinical reanalyses and statistical clarification 



7/16/2001 



TAP/FDA 



E-mail from Project Manager containing minutes from 
teleconference held on November 17, 2000 and informing TAP that 
the labeling meeting scheduled for August 7, 2001 has been 
extended from 1-5 pm 



7/20/2001 



FDA/TAP 



Fax to John Alexander of the Division containing the true 
microbiologic ITT population reanalyses for CEF-97-002 requested 
3V the Agency on July 1 7, 2001 



7/20/2001 



FDA/TAP 



elephone call to Medical Review Officer to inform him of the 
completed ITT reanalyses and inquired whether the evaluable set of 
data was needed; discussions of the August 7, 2001 labeling 
meeting in which Dr. Alexander stated that it was the Agency's goal 
to finish the labeling at the meeting 



7/23/2001 



FDA/TAP 



-ax to John Alexander of the Division containing the microbiologic 
evaluable population reanalyses for CEF-97-002 requested by the 
Agency on July 23, 2001 



7/23/2001 



7/25/2001 



FDA/TAP 



(NDA Amendment 042) Response to Discussions with FDA on July 
17-23, 2001: True Microbiologic ITT and Microbiologic Evaluable 
'opulation Reanalyses 



FDA/TAP 



Telephone call to Project Manager to discuss logistics for the Augus^ 
7, 2001 labeling meeting, timing of FDA labeling edits prior to 
August 7th meeting, and FDA attendees for the meeting 



7/25/2001 



TAP/FDA 



=-mail from Proejct Manager containing final FDA meeting minutes 
from the August 25, 2000 and November 17, 2000 teleconferences 



7/26/2001 



TAP/FDA 



E-mail from Project Manager requesting four submissions sent to 
Agency as Desk Copies be formally submitted as an amendment to 
the FDA 



me run — 

Telephone call to Project Manager to discuss FDA request of July 
26, 2001; Project Manager spoke of discussion within the Division 
regarding dosing 



7/30/2001 



FDA/TAP 



7/30/2001 



FDA/TAP 



iuamv""a - A _ 

(NDA Amendment 043) Correction of chemical name on FDA Form 
356h 



7/30/2001 



FDA/TAP 



(NDA Amendment 044) Marketing Exclusivity Claim for Cefditoren 
Pivoxil in the United States 



7/30/2001 



FDA/TAP 



(NDA Amendment 045) Response to FDA Request on July 26 
2001: Formal Submission of Four Requested Desk Copies 



8/1/2001 



8/1/2001 



FDA/TAP 



Telephone call to Project Manager to provide cell phone number in 
case needed for Division's internal labeling meeting 



TAP/FDA 



OOOP tropxjovi mi w if ■ — — 

Telephone call from Project Manager requesting the expiry dates for 
the lot numbers of drug used for the two C AP studies 



8/2/2001 



FDA/TAP 



E-mail to Project Manager containing lost numbers and expiry 
periods for the drug used for two CA P studies 
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Date 


To/From 


Subject 


8/2/2001 


TAP/FDA 


E-mail from Project Manager containing meeting minutes from 
teleconference held on June 29, 2001 regarding reanalyses of CAP 
data 


8/2/2001 


TAP/FDA 


E-mail from Project Manager containing FDA Revised Labeling 
(Warnings, Indications and Dosages Sections not revised by the 
FDA yet) 


8/2/2001 


TAP/FDA 


E-mail from Project Manager requesting clarification about the 
manufacturer TAP refers to as Ceph 


8/2/2001 


FDA/TAP 


E-mail to Project Manager clarifying the technology transfer from 
Meiji to Lilly to Ceph International 


8/2/2001 


TAP/FDA 


E-mail from Proejct Manager requesting Financial Disclosure 
information for studies CEF-97-008 and CEF-97-012 


8/6/2001 


FDA/TAP 


E-mail to Project Manager containing TAP'S revised labeling in 
response to the Division's revised labeling received on 8/2/2001 


8/7/2001 


FDA & TAP 


Meeting to Discuss SPECTRACEF Labeling at FDA 


8/8/2001 


TAP/FDA 


E-mail from Project Manager containing Revised Labeling Agreed 
Upon at the Meeting held on 08/07/2001 


8/8/2001 


TAP/FDA 


E-mail from Project Manager containing and updated version of the 
draft SPECTRACEF Labeling containing new FDA revisions to the 
PRECAUTIONS section 


8/9/2001 


FDA/TAP 


E-mail to Project Manager containing TAP's revisions to the latest 
version of the FDA labeling sent on 8/08/01 


8/10/2001 


FDA/TAP 


(NDA Amendment 046) Financial Disclosure Information for Studies 
CEF-97-003, CEF-97-010, CEF-97-008, and CEF-97-012 


8/10/2001 


FDA/TAP 


(NDA Amendment 047) Response to Meeting Held on August 7, 
2001: Issues Regarding Proposed Dosing for AECB Indication 


8/10/2001 


FDA/TAP 


Telephone call to Project Manager to confirm time of August 15, 
2001 labeling teleconference, TAP's intent to submit 'position paper' 
regarding AECB indication, and confirmation that Ceph International 
is in the FDA EES system 


8/10/2001 


TAP/FDA 


E-mail from Project Manager in reponse to Fax sent on August 2, 
2001: 32 desk copies, facsimiles, or e-mail communications that the 
Division would want formally submitted to the Agency 
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